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, i P r ® sen ^ s findings of a study of the Nation’s manpower requirements 

j* ii w Jins study was conducted by the Bureau of Labor Statistics at the request 
of the National Commission on Technology, Automation, and Economic Progress, and 
is an outgrowth or the Bureau’s continuing programs of research on future manpower 
and resources, and on the impact of technological change on employment. 

Harold * GoIdstein^CMef 11 ^ Bureal, * s Omco of Man P owor and Employment Statistics, 

The study which comprises this report was carried out in the Bureau’s Division 
of Manpower and Occupational Outlook, under the supervision of Sol Swerdloff, Chief, 
general planning, direction and coordination of the study was done by Howard Y, 
btambler, Special Projects Director. Allan P. Salt supervised the preparation of the 
sections on industry and occupational projections, assisted by Russell B. Flanders, 
William J. Kelley, and Joe jj, Russell. The multiple regression analysis used as the 

Ey° James 3 W Donkey ^ th ° industry and occu Pational projections was developed 

- .Tfiis report makes extensive use of research conducted as part of other programs 
of the Bureau of Labor Statistics. Projections of the labor force were prepared by 
Sophia Cooper, Chief, Division of Population and Labor Force Studies, with the 
assistance of Denis Johnston (see “Labor Force Projections for 1970-80” Monthly 
Labor Review^ February 1965). Information on trends in output per manhour and 
on technological trends m major industries was provided by the Office of Productivity 
and Technological Developments, Leon Greenberg, Chief. Especially valuable was 
information collected in connection with that Office’s Technological Trends in 
Major American Industrie (BLS Bulletin 1474), prepared under the direction of 
Edgar Weinberg, Cnrnf, Division of Technological Studies, assisted by Jolin Macut 
and John Short. Extensive use was also made of information on the occupational com- 
position of industries prepared by Harry Greenspan, James Metcalf, and Robert Demp- 
S A °X ,?J the Division of Occupational Employment Statistics, Robert B. Steffes, Chief. 
r.nilPT 1 1 ! lfori ?, atl0 ^ was . derived trom preliminary projections of the U.S. economy 
to . 1970 developed by the Division of Economic Growth, Jack Alterman, Chief, as part 
of the Interagency Growth Study Project. The Interagency Growth Study Project, 
which has as its major objective the development of an analytical framework for explor- 
ing the implications of alternative assumptions regarding rates and patterns of long- 
term growth on a number of important economic problems, uses an input-output matrix 
as a basic methodological tool in. tracing the impact of changes in final demand on 
industry output and employment. 
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America’s Industrial and Occupational Manpower 

Requirements, 1964-75 



Introduction 



.. 7l \.i lne with their aligned responsibility to 
identify ana describe the impact of technology and 
economic change on employment, including new 
job requirements and the major type 3 of worker 
displacement, both technological and economic, 

2? 1C tS a J e i & to °? CI V during the next 10 years 
the National Commission on Technology, Auto- 
mation, and Economic Progress in mid-1965 asked 
the Bureau of Labor Statistics to prepare projec- 
tions of manpower requirements in 1975 by indus- 
try and occupation and for certain specified groups 
of workers. In response to that request, the 
Bureau of Labor Statistics conducted the study 
which comprises the following report. 3 

The report is divided into five major parts. 
Part I presents a discussion of the assumptions 
underlying the projections of industry and occu- 
pational requirements. It also presents a brief 
description of the methodology used to develop 
the projections and explains the limitations of 
the^ resulting projections. 

TOiv»vrw\ ^ P rese . n ^ s projections of each industry’s 
manpower requirements in 1975. Past trends in 
omployment are discussed, and projections of 

SSjraS r T lr6m - cnts J°, 1976 presented 
along with a discussion of the factors expected to 

mai *P9 wer requirements. At the 
r^uest of the Commission, each statement includes 
a brief description of the significant technological 
changes expected to influence employment in the 
years aheaS. Part II also contains a discussion 
of how economic conditions (as measured by the 
lovel of unemployment in the economy as a whole) 
affect differently the individual industry di^sions. 

art III presents tlie projections of manpower 
requirements in 1975 for the major occupational 
P u / S ^r a selected list of individual occupa- 
tions. Like the industry statements in Part II 
each occupational statement provides information 
on past trends in employment, presents the pro- 
jections of manpower requirements to 1975, and 



PWWnf the . fa 9 tor ? Meeting the occupation 
Each statement also mcludes a description of th< 
impact of changing technology on future employ 
ment requirements. 1 J 

t IV 



* ar * ly. presents a summary discussion of tin 
factors which influence occupational and industry 

rOQllirftlTIATlI'fl 111 flip A YYimtiAnvK i " 




among industries, population growth, govemmen 
expenditures, institutional factors, an&tomatioi 
and other technological changes. The f acton 
underhung past occupational changes are ex 

aX l d> ^° r . lll V st , ratlve P ur poses, the impad 
of past technological changes on occupational em- 

&fl m SGVeral is discussed ii 

Part i V illustrates the effect of the projected 
occupational requirements on important sub- 
groups of the labor force— nonwhite workers, 



K , * v — .v* w oueuo ox xn< 

s changing occupational structure on th< 
opportunities for nonwhites is illustrated, first or 
tfie assumption that nonwhite occupational “pene 
tration rates” will remain at 19(54: levels, and 

rz d vz^ e l s -TS tio \ that y iQ y wil1 

at the rate at which they have changed in recent 
years. The resulting estimates are then compared 
with preliminary projections of the nonwliite 
lab ° r m , order to evaluate the implications 
of the Nations changing occupational structure 
for employment of nonwhite workers. Part V 
also shows what the effect of the changing oecupa- 
tional requirements would be if the age and sex 
? 1 “ 1 °n. of occupations were to be the same 
in 1975 as m 1964:. This includes a comparison 
of the illustrative projections of occupational re- 
quirements in 1975 by age and sex with the supply 
of workers likely to be available at that time. 





Summary 



Projections of the manpower requirements of 
the United States to 1975, under the assumption 
that the unemployment rate will be 3 percent, as 
suggested by the National Commission on Tech- 
nology, Automation and Economic Progress, load 
to the following major findings : 

1. Given the projected growth of the labor 
force, the assumptions made imply that 88.7 mil- 
lion persons would be gainfully employed in 1975, 
18,3 million more than in 1964 — an average in- 
crease of nearly 1.7 million annually in this 11-year 
period. (This compares with an average annual 
increase of 1.1 million attained from 1960 to 1965, 
and 1.8 million from 1964 to 1965.) 

2. While it is possible to assume a variety of 
patterns of economic growth, depending on shifts 
in investment and consumer expenditure patterns 
and changes in emphasis in Government pro- 
grams, the type of economy projected in this re- 

ort is one characterized by an extension of the 
asic patterns which developed in the postwar 
period. Farm employment is expected to decline 
by about 1 million; all other employment is ex- 
pected to increase by over 19 million. For non- 
farm “goods producing” industries — manufactur- 
ing, mining, and construction — a moderate in- 
crease in manpower requirements of about 17 
percent is projected, a rate of increase somewhat 
faster than that which occurred in the 17-year 
period, 1947 to 1964. Requirements in the “serv- 
ice producing” sector as a whole— trade, finance, 
government, services, and transportation and 
publio utilities—are expected to increase more 
rapidly, by 38 percent, also somewhat faster than 
over the past 3.7-year period.. Among these fast- 
growing service-producing industries, the only 
one expected to have only a small increase in. re- 
quirements is transportation and public utilities; 
in this industry, a reversal of the downward trend 
of the past 17 years is expected. 

3. Tlie effect of these industry trends will be to 
continue recent changes in the industrial composi- 
tion of the economy. Government and services 
will increase sharply as a percent of the total ; con- 
struction and trade will also increase their share. 
On the other hand, the relative importance of 
manufacturing and transportation and . public 
utilities will decline slightly, and the relative size 
of agriculture and mining will continue to decline 
sharply. Taking the broad “goods” and “serv- 
ices” sectors as a whole (and including agriculture, 



with its self-employed as well as its wage and 
salary workers, m the former), the goods. sector 
will decline from about 41 percent ox all jobs in 
1964 to 36 percent in 1975 ; the service sector will 
increase its share of manpower requirements from 
69 to 64 percent. (If self-employed persons in 
nonagricultural industries wore added to the 
above comparison, the services sector would have 
a slightly larger share in both years.) 

4. The occupational requirements of the econ- 
omy will change substantially as a result of both 
the differential growth rates of industries and the 
technological developments affecting the occupa- 
tional requirements of each industry. Concern 
has been expressed that the impact of technologi- 
cal and industrial change will drastically curtail 
employment opportunities forless-skilled workers. 
The major conclusion of this study, which tahes 
into account every technological change in Ameri- 
can industry that can he Identified and malces a 
careful appraisal of its potential effect on employ- 
ment , is that the overall demand for less-sfciUed 
worhers will not decrease over this 11 -year period , 
although it will deoline somewhat as a percentage 
of the total. Needs for nonfarm laborers in 1975 
will be roughly the same as in 1964, although they 
will decrease from 5.2 to 4.2 percent of total man- 
power requirements. More than 3. million addi- 
tional service workers will be required, and their 
share of total jobs will rise from 13.2 to 14.1 per- 
cent. Nearly 2 million more operatives will be 
neded; their share will, however, decline from 18.4 
to 16.7 percent. An overall decline of more, than 
900,000 in the employment of farm workers is ex- 
pected (mostly among farm owners rather than 
farm laborers), and the share of farm jobs in the 
total is expected to decline from 6.3 to 3.9 percent. 

The greatest increase in requirements will be 
for professional and technical workers; more than 
4% million additional personnel will be required, 
anincrease of 54 percent The white-collar group 
as a whole is expected to expand by nearly two- 
fifths, and to constitute 48 percent of all manpower 
requirements in 1975. The blue-collar occupa- 
tions are expected to expand at less than half this 
rate, and will constitute 34 percent of all require- 
ments. A rapid expansion in requirements for 
service workers is anticipated— a 35.-percent in- 
crease in employment, bringing this group to 
about 14 percent of the total. 
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5. These changes in occupational requirements 
have significant implications for certain groups in 
the labor force. 

N onwhite workers . are disproportionately con- 
centrated in less-skilled occupations that now 
have lugher-than-average unemployment rates and 
that are not expected to grow as rapidly as the 
more-skilled occupations. If nonwhites do not 
gain access to white-collar and skilled jobs at a 
faster rate than they have in recent years, they 
will continue to have more serious unemployment 
problems than their white fellow-citizens. 

Y oung workers , another group with high un- 
employment rates, are also concentrated in the 
slower growing less-skilled occupations. The sup- 
piy of young workers will grow faster in the next 
decade than the labor force as a whole. If we are 
to avoid continued high unemployment rates for 
youths, industry may have to take such steps as 



lowering the minimum age at which they hire 
workers for certain occupations, using younger 
workers as aids or assistants to the relatively more 
scarce mature and experienced workers, or promot- 
ingthem faster to more-skilled jobs. 

W omen workers , on the other hand, although 
they, too, are increasing faster than the labor force 
as a whole, are already concentrated in the more 
rapidly growing white-collar occupations. If no 
changes take place in their proportionate share of 
jobs m the various occupations, they will have no 
more serious employment problems than they now 
have. However, men are increasingly competing 
for some of the jobs women have traditionally 
held in such occumtinna fociAiiiTim- 



, 1 - . v i Have tlUUILlOIUUIy 

held m such occupations as teaching, social work, 
library work. If this continues, women 

TYlfl.V hfl.VA f A fin/1 n /l i n 1 a ^ ^.1^ x 



and 



— v» wwa, jla wus continues, women 

workers may have to find additional employment 
outside the occupations in which they have tradi- 
tionally predominated. 




PART I. ASSUMPTIONS AND METHODOLOGY 



The industry and occupational projections pre- 
sented in this report result from the Bureau of 
Labor Statistics’ continuing program of research 
in future occupational and industry manpower 
requirements and resources. The occupational 
outlook program of the Bureau, under which the 
projections were developed, stemmed originally 
from the report of the Advisory Committee jn 
Education appointed by President Roosevelt; 
which in 1938 recommended that an occupational 
outlook service be set up in the Bureau of Labor 
Statistics to make studies and provide informa- 
tion for use of individuals choosing a career, and 
for the use of those responsible for planning edu- 
cation and training programs. Since its incep- 
tion, the occupational outlook program of the 
Bureau has produced hundreds of bulletins, 
studies, and reports on the Nation’s manpower 
needs and resources. (For a selected listing of 
publications, see Counselor" 1 !* Guide to Occupa- 
tional and Other Manpower Information— An 
Annotated Bibliography of /Selected Government 
Publications , BLS Bulletin 1421 , November 1964.) 

In its two and a half decades of industry and 
occupational research, the Bureau of Labor Sta- 
tistics has systematically accumulated and ana- 
lyzed manpower information on such topics as 
employment trends for major industries and for 
most major occupations, and on the many factors 
affecting employment, employment effects of a 
great many long-term programs of Government 
agencies, including those for defense, highways, 
scientific research, space technology, medical care, 
and education ; and changes in industry and occu- 
pational requirements as they have been affected 
by these factors and by changing technology. 
Tho projections presented in this report reflect 
ana stem not only from this continuing program 
of occupational outlook research, but also from 
the Bureau’s program of research on productivity 
and technological developments. It should be 
noted that although projections for many of the 
occupations and industries covered in this report 
have been published by the Bureau of Labor Sta- 
tistics-many of them fairly recently— the projec- 
tions presented here reflect a comprehensive and 
up-to-date reevaluation of the Bureau’s occupa- 
tional-industry projections. 

Projecting future manpower requirements is a 
difficult and hazardous task. Manpower require- 
ments can bo affected by a great variety of 



possible events : new scientific discoveries and in- 
ventions, national and international political and 
social developments, natural catastrophes, and the 
vagaries of consumer preferences. Even if these 
influences were all that had to be considered, the 
task weuld still be difficult, since our knowledge 
of past economic and manpower trends and of the 
forces governing their interrelationships is incom- 
plete and imperfect. In order to fully understand 
these projections, it is necessary to examine the 
assumptions which underly them and the method- 
ology through which they were produced. The 
following sections of Part I provide such an 
examination. 



Assumptions 



Perhaps the most significant determinants of 
any manpower projection are the basic assump- 
tions describing the expected nature and compo- 
sition of the economy in the target year, in this 
case, 1975. Thus, in using the manpower projec- 
tions developed for this report, the underlying 
assumptions should always be borne in mind. 

A major group of assumptions underlying the 
projections is that relating to the level of economic 
activity in 1975. The size and composition of the 
labor force — one determining factor—is assumed 
to change by 1975 as projected by tho Bureau of 
Labor Statistics in the February 1965 Mont 7 y 
Labor Revieio . l These projections indicate that 
the total labor force in 1975 will be 94.1 million. 
Since the target year 1975 is assumed to be one 
of peacetime conditions, similar to those immedi- 
ately prior to the Vietnam buildup, the assump- 
tion as to tho size of the Armed Forces in 1975— 
2.7 million— represents no significant change from 
the number of persons in the military services in 
1964. The net result of the utilization of these 
assumptions is that the civilian labor force is 
projected at 91.4 million in 1975. 

Another major assumption in the group is that 
on the lovol of unemployment in 1975. At the 
explicit request of the National Commission on 
Technology, Automation, and Economic Progress, 
tho basic sot of assumptions developed for this 
report assume an unemployment rate of 3 percent 
in 1975. However, since industries and occupa- 



1 “Labor Force Projections for 1970-80,“ Monthly Labor Re* 
view, February 1905. Those projections were adjusted upwards 
to reflect the larger labor force under 3 porcent level of unem- 
ployment. 
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tions are affected differently by cyclical factors 
(for which the rate of unemployment may be a 
proxy), Part III provides, for illustrative pur- 
poses, an indication of which broad industry 
groups are most affected by changes in the business 
cycle as reflected in varying levels of unemploy- 
ment, so that the reader interested in iho implica- 
tions of alternate assumptions can make the 
appropriate allowances, 

Given the above assumption, 88.7 million of the 
91.4 million civilian workers will be employed in 
1970. (A more detailed discussion or civilian 
employment in 1975 appears in Part II.) 

Other major assumptions which underly the 
projections in this report are: ( 1 ) that there will 
bo no war or other cataclysmic event which would 
substantially alter the rate and nature of economic 
growth ; (S) that National Security expenditures 
m l975 (excluding space) will not be significantly 
different from what they were in 1961 (in dollar 
terms) 5 (3) that economic and social patterns and 
relationships in our society, including patterns of 
consumption, will continue to change at about the 
same rate as they have in the recent past; and 
(4) that the scientific and technological advances 
of recent years will continue and that research and 
development expenditures will continue to grow, 
although at a slower rate than during the decade 
of the 1950’s and early lOGO’s. Other more specific 
assumptions underlying the demand for manpower 
are discussed as they apply specifically to the in- 
dustry and occupational projections. 



More specifically, in projecting the activity or 
production level of an individual industry, it was 
necessary to first establish the nature or the de- 
mand for the industry’s products or services and 
the relationship of this demand to the growth of 
the whole economy. Obviously, an industrv pro- 
ducing products directly for consumers will have 
a different type of demand function than an in- 
dustry which is making raw materials to be used 
as a component for further manufacturing. 

, An example of the analysis undertaken for one 
industry may serve to clarify the procedure. In 
projecting the production for steel in the analysis 
of the primary metals industry, for example, con- 
sideration was given to the expected increase in 
population and the trend in per capita steel output, 
xotal requirements for steel depend on the re- 
quirements projected of each of the principal 
steel-using industries, such as the automobile, con- 
struction, electrical appliances, machinery, and 
containers industries: competition with steel by 
other materials such as aluminum and plastics; 
and the import-export balance for steel. In effect, 
it was necessary to project the output of both do- 
mestic and foreign users of American steel in order 
to estimate total steel requirements. Future in- 
dustry steel production was then translated into 
overall manpower requirements by estimating 
changes in man-hours per unit of output for the 
industry, and making assumptions as to changes in 
hours of work, In this industry, as in others, ex- 
tensive use was made of preliminary data from 
the input-output tables prepared by the inter- 
agency economic growth project. 

In addition to the detailed and comprehensive 
analysis of each industry, a more global type of 
analysis was used to check the individual industry 
projections and to provide an overall framework 
for the projections. The general approach fol- 
lowed m the development of this framework began 
with the population and labor force projections 
developed by the Bureau of the Census and the 
Bureau of Labor Statistics, respectively. Assump- 
tions were made as to the size of the Armed Forces, 
the love; of unemployment, annual hours of work, 
and output per man-hour. Multiple regressions 
were run which took into account past employ- 
ment trends and relationships, and variables such 
as unemployment, size of the Armed Forces, Gross 
.National Product, and population. By means of 
this technique, preliminary projections of man- 
power requirements were developed for each in- 
dustry for which adequate historical data were 
available. 

l w * utuwtvjr, turn im’ The results of the multiple regression analysis 

consequent effect of changes in demand on employ- were then examined in light of the detailed indus- 
lnent. other important factors which were con- try analyses* previously described, and further 
sidered wem expected technological changes as the^*1tt(igment decisions made as to the level of each 
aitected output per man-hour, and changes in hours industry’s manpower requirements in the projected 

or work. period. Discussions with representatives of in- 



Methodology 

In developing projections of manpower require- 
ments used by the Bureau in its own occupational 
outlook program and expanded for this report, 
different methods of analysis were used for in- 
dividual industries and occupations. Varying tech-, 
mques are required not only because different fac- 
tors affect individual industries and occupations, 
but because differences exist in the amount and 
quality of data available for analysis, The broad 
pattern of research, however, was generally the 
samo m each of the detailed industry and occupa- 
tional studies, described below. 

Methodology of industry Projections. In devel- 
oping the industry projections, the factors affect- 
ing employment m each industry were analyzed, 
both separately and as part of an overall frame- 
work, In the separate industry analyses, one of 
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dustry and unions also. provided essential back- 
ground in making these judgments, as did analyses 
of trends and projections for the economy as a 
whole or for individual industries made by. other 
groups, such as the National Planning Association, 
Stanford Research Institute, State and local gov- 
ernment agencies, and universities. Other research 
currently being conducted in the Bureau of Labor 
Statistics by the interagency economic growth 
project and the Office of Productivity and Techno- 
logical Developments also contributed to these 
final judgments. 

The nature and significance of the projections 
included in this report reflect directly the method 
used. It is possiblo to posit a variety of patterns 
of economic growth for the United States, each 
•consistent with an assumption of high levels of 
employment. The same total of employment might 
be attained, for example, by a variety of combina- 
tions of consumption expenditures, private invest- 
ment, and government expenditures. For many 
purposes, it would be useful to. explore the impli- 
cations of alternative combinations for manpower 
requirements, and the Bureau of Labor Statistics 
is making such studies. The present projections 
reflect an economy in which the patterns of eco- 
nomic growth follow the broad trends of the post- 
war period, and in which relationships between 
such basic variables as consumption, investment 
and Government expenditures are most like those 
which have obtained in years when levels of em- 
ployment were high, with allowance for long-term 
trends in these relationships. More specifically, 
the projections reflect a gross national product or 
about $1 trillion in 1975 (in 1964 dollars), with 
a somewhat more rapid growth in gross private 
domestic investment than in personal consumption 
expenditures or Government expenditures. 

Methodology of Occupatio7ial Projections. The 
starting point in most of the studies of future oc- 
cupational requirements was an analysis of the 
factors affecting the demand for workers in the 
occupation, and an assessment of how these fac- 
tors might operate in the future. Occupational 
employment is affected by a host of factors, Tech- 
nological change is most often discussed as the fac- 
tor affecting occupational employment, but occu- 
pational changes are influenced by other factors, 
such as growth in population and its changing age 
distribution, government policies, institutional 
factors, or by the relative supply of workers in 
other occupations. Also influencing occupational 
employment are changes in the total demand for 
the product produced by the industry employing 
the workers, changes in the levels of income and 
distribution of income among consumers, industry 
and government, and changing patterns of con- 
sumption. (A more detailed discussion of these 
factors appears in Part IV.) 



It is apparent, in view of this multitude of fac- 
tors, that no one technique can be used successfully 
to project manpower requirements in all occupa- 
tions, or, for that matter, in all industries, The 

g rowth and decline of each occupation is affected 
y its own complex of factors. The number of 
teachers required, for example, is affected by the 
number of pupils to bo taught (which in turn is 
related to birth rates and trends m the proportion 
of children at each age who attend school) and by 
trends in the ratio of teachers to pupils, which 
depend upon educational practices and available 
financing, 

Projections of requirements for . engineers, as 
another example, require consideration of entirely 
different factors, such as the growing utilization 
of technical personnel, the increasing technological 
complexity of industrial products and processes, 
changes in the level and composition of expendi- 
tures for defense, and growing research and devel- 
opment^ activities. Requirements for automobile 
mechanics were related to the projected number 
of now automobiles and accessories and the age 
of existing automobiles; requirements for radio 
and TV repairmen; to the number of radios and 
TV’s sold, and their age and complexity. Thus, 
the occupational projections which are presented 
in this report were based on an analysis of the 
speeifio factors most closely related to the demand 
for that occupation. However, they also took into 
account the overall framework of future industry 
manpower requirements. 

Projections of occupational requirements were 
also developed through the use of the occupational- 
industry matrix program currently being devel- 
oped in the Bureau. In the matrix program, oc- 
cupational patterns for detailed industries were 
developed for a current year, projected to 1975, 
and then applied against the overall industry pro- 
jection framework. The preliminary occupational 
projections resulting from the application of occu- 
pational patterns to industry totals were then ana- 
lyzed and compared with the occupational projec- 
tions developed independently. In general, the 
final projections presented in this report are based 
on judgment as to the affect of demand factors on 
specific occupations. 

It should be noted that the projections in this 
report were developed without taking into ac- 
count explicitly limitations in th© future supply of 
personnel. Thus, they represent the Nation’s re- 
quirements for workers in 1975 under the stated 
assumptions; they are not predictions of what em- 
ployment actually will bo in that year. Obvious- 
ly, these industry and occupational requirements 
can bo fulfilled only if an adequate supply of work- 
ers with the needed skills becomes available. 

It should bo noted also that the occupational 
and industry statements show only the net increase 
in manpower requirements anticipated by 1975. 
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No attempt has been made to include estimates of 
the number of workers who will be needed to fill 
job openings created by deaths, retirements, and 
transfers out of an occupation or industry. In 
many cases, more workers will be needed to fill po- 
sitions left vacant because of deaths, retirements, 
and transfers than will be needed to staff new po- 
sitions created by growth in requirements. Even 
in those industries or occupations in which man- 
power requirements are expected to decline in the 
years ahead, large numbers of workers will be 
needed as a result of attrition of experienced work- 
ers. In studies designed to estimate needs for ed- 
ucation and training, the Bureau makes allowance 
for these factors. 



Another point for readers to bear in mind is that 
the projections of requirements in 1975 are meant 
to apply only to the overall long-run period begin- 
ning in 1964 and ending in 1975, The reader is 
cautioned against interpolation between the 1964 
and 1975 figures to derive estimates for any other 
year. Similarly, the use of the target year 1975 
is not meant to imply that the projections of re- 
quirements will be realized in that year and that 
year only, and regardless of the cyclical conditions 
which prevail at that time. The projections are 
thus meant to apply to a year in the mid-1970’s 
when the stated assumptions correctly describe the 
state of the economy. 



PART II. PROJECTIONS OF INDUSTRY MANPOWER 

REQUIREMENTS IN 1975 



As indicated in the introduction, the projections 
of manpower requirements developed in this report 
are based on a labor force of 94.1 million workers 
in 1976, and assume that the size of the Armed 
Forces will be 2.7 million in that year. Subtract- 
ing the Armed Forces from the total labor force 
results in a civilian labor force of 91.4 million 
workers. Utilizing the assumption of 3 percent 
unemployment in 1975 set down by the National 
Commission on Technology, Automation, and Eco- 
nomic Progress, total employment requirements 
in the United States in 1975 will be 88,7 million, an 
increase of 26 percent over the 70.4 million work- 
ers employed in 1964. This projected increase in 
requirements reflects both the expected growth in 
the labor force and the added rise in employment 
involved in reducing unemployment from the 5.2 

K ant level in 1964 to the assumed 3 percent 
in 1975, . 

The following discussion describes anticipated 
future manpower requirements in the economy, in- 
cluding those in agriculture, and for self-employed 
workers, unpaid family workers and domestic 
workers, all of which are based on Census counts 
of people and the individual industry projections 
based on the Bureau of Labor Statistics counts of 
jobs for wage and salary workers. Part IX also 
presents detailed statements on past employment 
trends and projected requirements for wage and 
salary workers m each one- and two-digit SIC in- 
dustry in the economy, including a description of 
the factors affecting employment. A discussion 
of the impact of changing technology ends each 
statement. Part II concludes with a brief discus- 
sion of how broad industry groups are affected by 
general business conditions, as reflected in the level 
of unemployment in the economy as a whole. 

Total Employment Requirements in 1975 

Despite the overall increase of more than one- 

a uarter in total manpower requirements, not all in- 
ustries are expected to share equally, if at all, in 
this anticipated growth, and major changes in the 
industrial distribution of employment are expected 
by 1975. Manpower needs in agriculture aro ex- 
pected to continue to decline between 1964 and 
1975, even under conditions of a generally full 
employment economy. Underlying the long-term 



decline in farm employment will be the continued 
rise in output per worker as a result of the in- 
creased use of machinery, fertilizers, feed addi- 
tives, pesticides, and other technological advances. 
The continuing decrease in the number of farms — 
particularly the small, low-income-producing 
units— will also contribute to the decrease in the 
number of farmers. And further mechanization 
may result in a decrease in the number of hired 
farmworkers, despite the continuing increase in 
large farms. As a result, between 1964 and 1975, 
agricultural employment is projected to decline by 
more than one-fifth (21 percent), falling from 4,8 
million in 1964 to 3.7 million in 1975— a significant 
decline but nonetheless a slowing of the rate of 
decline of the post-World War II period. (See 
table 1.) (A more detailed discussion of man- 
power requirements in agriculture appears later 
in Part II.) 

In contrast to the decline in agricultural man- 
power needs, the projections for 1975 show a rise 
m total manpower needs in the nonfarm economy 
of nearly one-third (29 percent). By 1975, non- 
farm manpower requirements are expected to in- 
crease by more than 19 million over the 65.6 million 
workers employed in 1964. Most of the increased 
nonfarm manpower needs will be in wage and 
salary employment, which is projected to rise 
at a slightly faster rate than total nonfarm em- 
ployment. Requirements for nonfarm wage and 
salary workers are expected to rise from 56.1 mil- 
lion in 1964 to 73.4 million in 1976. The number 
of other workers (domestics and self-employed 
and unpaid family workers) is expected to increase 
over the 11-year period also, but at a somewhat 
slower rate. By 1975, the number of these work- 
ers needed may reach 11.5 million, a 21-percent in- 
crease over the 9.5 million employed in 1964. 

Up to this point the overall figures on farm and 
nonfarm employment cited havo been based on the 
monthly labor force surveys made by the Bureau 
of the Census for the Bureau of Labor Statistics 
and represent the total number of employees in the 
farm and nonfarm economy, including self- 
employed and unpaid family workors, as estimated 
from surveys of households. The discussions of 
individual industries which follow, however, are 
geared to the estimates of wage and salary employ- 
ment derived by the Bureau of Labor Statistics 
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from payroll reports and thus exclude these self- 
employed and unpaid family workers. In addi- 
tion, the Bureau of Labor Statistics’ data on wage 
and salary workers, which are derived from pay- 
roll reports of employers, represent the number of 
jobs in .the nonfarm economy rather than the num- 
ber of people, and thus count dual jobholders in 
each job they hold. Because of the differences in 
the way the data are collected, and because of these 
dual jobholders, the count of jobs from the estab- 
lishment surveys of the Bureau of Labor Statistics 
has generally been 2 to 2.5 million higher than the 
count of people from the household surveys of the 
Bureau of the Census. Thus, in order to translate 
the projections of the overall number of people 
(based on household survey data) into the number 
of jobs (estimated from reports based on payrolls) , 
it was necessary to make an assumption as to the 
difference between the count of jobs and the count 
of people in 1975. On the basis of this assump- 
tion. the derived projection of more thr 78 million 
nonfarm wage and salary employees m 1975 was 
adjusted upward to 75.9 million nonfarm wage and 
salary jobs in 1975. The employment trends 
projected for each major industry division pre- 
sented later are thus related to this projection of 
75.9 million nonfarm wage and salary jobs in 1975. 
(For a discussion of the differences in composition 
and employment levels between the monthly labor 
force surveys and the Bureau of Labor Statistics’ 
estimates of employees in nonfarm establishments, 
see the technical appendix in any current issue of 
the BLS periodical, Employment and Earnings .) 

The sections which follow present the projec- 
tions of manpower requirements in 1975 for each 
major industry division-agriculture; 3 mining; 
contract construction; manufacturing; transpor- 
tation and public utilities; trade; finance, insur- 
ance, and real estate; services; and Government. 
Presented first is a summary of the overall set of 
projections, followed by a brief discussion of each 
of the major industry divisions, and a more com- 
prehensive discussion of the two-digit SIC indus- 
tries which comprise each major division, 

Industry Manpower Requirements in 1975 

The industry projections developed for this re- 
port indicate that the rate of job growth will con- 
tinue to be higher in the service-producing indus- 
tries than in the goods-producing industries. 
Employment in the goods-producing industries— 
manufacturing, construction and mining— rose 13 
percent between 1947 and 1964, or from 18.5 mil- 
lion to 20.9 million. Significant gains in produc- 
tivity resulting from automation and other 



* Although a brief description of future manpower requirements 
In agriculture appears earlier In Part II. a more detailed cxaml* 
nation of future agricultural employment Is also presented here 
In order to provide tho reader with an overview of tho cntlro 
economy. 



technological developments have permitted large 
increases in output in the goods-producing 
industries without corresponding increases in 
employment. 

Between 1964 and 1975, manpower requirements 
in the goods-producing sector (excluding agricul- 
ture) are expected to increase by about it percent 
to 24.6 million. The projected increase in man- 
power requirements in the construction industry 
(87 percent) contrasts with a slight decline in 
mining (of about 8 percent). Manpower require- 
ments in manufacturing are expected to rise by 
about 14 percent, or at half the rate of increase for 
the economy as a whole. In agriculture (not in- 
cluded in the above discussion of the goods- 
producing industries) , employment is expected to 
fall by about 21 percent. 

Requirements in the service-producing indus- 
tries— transportation and public utilities; trade; 
finance, insurance, and real estate, services and 
miscellaneous industries; and Government— are 
expected to continue the rapid increase of the post- 
World War II period, when the number of workers 
on the payrolls of these industries increased 46 per- 
cent, from 25.4 million in 1947 to 37.2 million in 
1964. 



Table 1. Wage and Sal/.’ * Workers, by Industry Groui»> 
Actual 1964 Employment and Projected 1975 Require- 
ments 



Industry group 


Actual 19G4 
employment 


Projected 1975 
requirements 


Percent 

change, 

1064-75 


Num- 

ber 


Per- 

cent 


Num- 

ber 


Per- 

cent 


All Industry groups 

Agriculture > 

Mining . — 

Contract construction 

Manufacturing 

Transportation and publlo 

utilities 

Trado— 


62,017 


100.0 


70,020 


100.0 


27 


4,761 

633 

3,050 

17,250 

3,947 

12,132 

2,904 

8,509 

9,695 


7.0 

1.0 

4.0 
27.4 

0.3 

10.3 

4.7 

13.0 

16.3 


3,745 

020 

4,100 

10,740 

4,425 

10,150 

3,725 

12,276 

14,760 


4.7 

.8 

5.3 

24.8 

6.0 

20.3 

4.7 

15.4 

18.5 


, 31 

37 

14 

12 

33 

26 

43 

54 


Finance, Insurance, and real 

estate.... 

Services and miscellaneous 

Government 



> Includes self-employed and unpaid family workers. 

•Less than 3 percent. 

Note: Employment figures for 1004 are adjusted to tho 1004 benchmark 
levels. Because of rounding, Individual Items may not equal totals. Pro- 
jections assumo a 3-percent lovol of unemployment In 1075, 

Over the 1964-75 decade, manpower require- 
ments in the service-producing industries are ex- 
pected to increase by 38 percent, reaching 61.3 
million in 1975. The largest increase in manpower 
requirements in the service-producing sector is ex- 
pected to be in Government, nearly all in State 
and local government. Greater-tlian-average in- 
creases are also expected in the service and mis- 
cellaneous industries group ( a growth of 43 per- 
cent) , trade (83 percent) , and finance, insurance,, 
and real estate (26 percent) . The number of jobs 
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in transportation and public utilities will show 
a relatively small increase by 1975. 

The industrial composition of the economy will 
change significantly in the years ahead as a result 
of the differential rates of growth projected for 
industries. Government and the service and mis- 
cellaneous industries will increase sharply as a 
proportion of total industry employment. Other 
industries whose relative importance will increase 



are construction and trade. On the other hand, the 
relative importance of manufacturing and trans- 
portation and public utilities will decline slightly. 
Continued sharp declines in the proportion they 
represent of total requirements will take place in 
mining and in agriculture. 

Employment trends projected for each major 
industry division are discussed in detail in the 
following sections. 



Agriculture 



Summary 

Agricultural employment is expected to decrease 
by more than one-fifth between 1964 and 1975, 
despite an anticipated rise of approximately one- 
fifth in farm output. Technological change is ex- 
pected to be a major factor in reducing the number 
of farm workers during this period. 

Employment Trends 

j WJfl-64. Agricultural employment, including 
wage and salary, self-employed, and impaid f amily 
workers, dropped from about 8% million in 1947 
to less than 4.8 million in 1964, a reduction of 42 
percent, despite a rapid rise in farm output oyer 
thi 3 period. Accompanying this contraction in 
employment was an even more precipitous decline 
in man-hours of work on farms, which shrunk 
from 17.2 million hours in 1947 to 8.4 million hours 
in 1964. Employment declined primarily because 
of increasing application of laborsaying techno- 
logical innovations and the increasing average 
size of farms. 

Self-employed farmers and unpaid family farm 
workers, who accounted for two-thirds of agricul- 
tural employment in 1964, declined by more than 
50 percent over the 1947-64 period, while wage and 
salary workers declined by almost 6 percent. 

Employment in agriculture is concentrated in 
a relatively few major types of farming. An es- 
timated 6 of every 10 workers engaged in commer- 
cial f armwork were employed on livestock, dairy, 
cash grain, and cotton farms. The remaining 
workers on commercial farms were employed on 
farms producing vegetables, fruits and nuts, poul- 
try, tolmcco, miscellaneous farm products, and 
other farm commodities. Virtually all wage and 
salary workers were employed on commercial 
farms, and two-thirds of all self-employed farm- 
ers and unpaid family farmworkers were engaged 
in commercial farming activity. 

Wide variations in the rate of employment de- 
cline by major farm activity are indicated by 
changes in man-hours of farm labor. For exam- 
ple, between 1947 and 1964, man-hours of labor 
used in the production of cotton declined by two- 
thirds, compared with a one-third decline in man- 
hours applied to tobacco production. The num- 
ber of man-hours used in production of food and 
feed grains and livestock declined by two-thirds 
and two-fifths, respectively. 
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The major factor responsible for the decline in 
farm employment during the post-World War II 
period was the great increase in efficiency of farm 
operationSj resulting from the increased use of 
power equipment and the widespread application 
of scientific farming techniques on increasingly 
larger farms. The average farm increased from 
about 197 acres in 1947 to 325 acres in 1963, and 
crop production per acre rose by about 40 percent 
between 1947 and 1964. Larger farms permitted 
more effective use of machines, equipment, and 
chemicals. 

The horsepower of tractors used on farms in- 
creased by 168 percent between 1947 and 1964. In 
addition, the use of trucks, specialized planting 
and harvesting equipment, and electrically pow- 
ered machines and equipment contributed signifi- 
cantly to farm efficiency. 

'The application of plant nutrients to the soil 
increased fourfold between 1947 and 1964. The 
use of pesticides, herbicides, and improved strains 
of crops also increased significantly. Improved 
animal and poultry feeds, the addition of vitamins 
and other food supplements, and use of antibiotics 
contributed to the improved quality and quantity 
of the food produced. 

Largely as a result of the kinds of innovations 
described above, production per farm man-hour 
more than doubled between 1947 and 1964. 

1904-7S. Agricultural employment 8 is expected to 
continue to decline in the future— from about 4.8 
million in 1964 to 3,7 million in 1975, despite a 
rise of about one-fifth in agricultural output. De- 
mand for agricultural products will continue to 
increase primarily as a result of growing national 
and world population. 

Employment in agriculture is expected to decline 
for reasons similar to those in the past. The use 
of electrical and mechanical power equipment will 
continue to reduce farm employment. The size 
of the average farm will continue to grow. The 
competitive advantages of large farms will force 



• The concept of employment requirement* 1* less relevant In 
discussing actual levels of employment In agriculture than In 
most other Industries. Because so many farmers own their own 
farms and continue In farming even though their incomes are low 
and their contribution to agricultural production for the market 
negligible, real manpower requirements, in agriculture have been 
well below the number actually engaged' In this work. The pro- 
jections of employment in agriculture in this report are, therefore, 
not estimates of the manpower required to produce the anticipated 
level of farm output in 1978, but are projections of the number 
of workers likely to be employed in agriculture. 
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EMPLOYMENT AND AGRICULTURAL PRODUCTION, 1947-64 



INDEX (1957-59=100) 




Sources: Employment, Bureau of Labor Statistics; agricultural production, 
U.S. Department of Agriculture. 



many operators of less-efficient, small farms 4 to sell 
their holdings or divert them to other uses. The 
more efficient small farm operators will enlarge 
their farm holdings to take advantage of the econ- 
omies of scale made possible through mechani- 
zation. 

Probably the only type of agricultural workers 
that will increase in numbers in the future are 
those who perform activities such as cropdusting, 
fertilizing, or machine harvesting. 0 

Effects of Technological Developments on 
Future Employment 

Teelinological developments are expected to have 
a significant effect on the number of workers en- 



gaged in farming during the 19G4-75 period. New 
and improved electrically and mechanically 

S owered machines and equipment will be intro- 
uced that should increase the optimum eiao of 
farms for many crops and for livestock produc- 
tion. Groater use or plant nutrients, 0 pesticides, 
and herbicides will permit greater output per acre 
on fewer acres in production. Use of improved 
animal feeds and improved methods of feeding 
will boost meat and poultry production per dollar 
of expenditure. Better strains of crops, includ- 
ing those less susceptible to damage by machine 
harvesting, and improved breeding of livestock 
also will increase farm output and efficiency. 
While the overall effect of these technological 
changes will reduce the number of farmworkers, 



* According to tho tI*S. Departmont ot Agriculture, sales of 

ass ts'&ss nm,m to '“ 8 

worker. ... engaged la .ucn nctlvmoa, ' 



» }«*<*•• P. 30, states tliat “According to tho 1980 Census of 
Agriculture, 42 percent of the harvested cropland was fertilized, 
compared with 37 percent in 1084. Future requirements for 
fertilizer will develop with Increased population growth and 
ii U ,>i t ^nf 0 L t TT°« fa 5 mcr ,n bctt ? r us0 01 fertilizer products. Only 
*} fnrr 2 0r8 » 8 cd recommended rates (of fertilizer) 

In 1059 nnd 37 percent used nono on their cash crops." 1 
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it will increase the need for workers with training 
in modem farming techniques. 

Improvements will continue to be made in farm 
tractors and implements. Higher powered diesel 
units are gradually replacing gasoline powered 
units: “liquid-petroleum” gas units have also been 
introduced; and research is progressing on fuel- 
cell power. Some success has been achieved in the 
development of equipment for harvesting vege- 
table, fruit, and nut crops. Materials handling 
equipment is increasingly being used in conjunc- 
tion with field machines, m processing and storage 
of crops, and in feeding animals. In some in- 
stances, automatic controls have been applied to 
this equipment. The broader application of auto- 
matic control technology to crop and livestock 
production is likely in the future. 

We may expect to find greater use of electronic 
data processing equipment applied to a much wider 
range of farm activities in the future. It is re- 
ported that computers are already being used on 
some farms to handle accounting and cost control 
functions. Much more widespread use of this 



equipment is anticipated because it allows more ef- 
ficient management of operations. 

While machines and equipment lead to imme- 
diate improvements in farm operation efficiency, 
the care of cropland and grazing land determines 
the longrun success of the farmer. Continued im- 
provements are expected in soil nutrients, control 
of insect pests and unwanted vegetation, water 
control, and the prevention of erosion— all im- 
portant aspects of this care. 

Technological developments are expected to con- 
tinue to change the knowledge and skills required 
of farmers and farmworkers. Crop, animal, and 
fowl, production is expected to become more spe- 
cialized in the future. The farmer will be faced 
with increasingly complex decisions in finance, 
equipment purchase, soil conservation, crop and 
livestock selection and degrees of specialization, 
and manpower requirements. His employees will 
no longer be hired only because of their physical 
abilities, but because of their technical knowledge 
and other skills. 



Mining* (SIC Division B) 



Summary 

Employment requirements in mining are not ex- 
pected to change much between 1964 and 1975, 
compared with a decrease of about one-tliird be- 
tween 1947 and 1964. Technological change is ex- 
pected to continue to be a factor in reducing em- 
ployment requirements in mining. 

Employment Trends 

1947-64. In 1947, 955,000 workers were employed 
in mining; by 1964, employment had fallen to 
633,000. 

More than two-fifths (about 45 percent) of total 
employment in mining in 1964 was in the crude 

g etroleum and natural gas major industry group. 
!oal mining accounted for nearly one-fourth 
(about 23 percent) of total mining employment 
and most coal mining workers were in bituminous 
mining. The remaining mining workers were 
employed in quarrying and mining of nonmetallic 
minerals, except fuels, (about 19 percent) and 
metal mining (about 13 percent). 

Employment in mining declined between 1947 
and 1964, despite an increase in mining output. 
Only coal mining experienced a decline in both 
employment and output. Technological innova- 
tions that raised output per worker in coal min- 
ing were particularly significant because they 
were introduced at a time when the industry’s 
total output was declining. In two major in- 
dustry groups-— crude petroleum and natural gas, 
and mining and quarrying of nonmetallic 
minerals— employment increased between 1947 
and 1964. 

1964-76. Manpower requirements in mining are 
expected to be about 620,000 in 1975, not much 
different than in 1964, despite an anticipated sub- 
stantial increase in mining output. 

Employment trends for the major industry 
groups within mining are expected to differ sub- 
stantially because of differences in levels of de- 
mand and the impact of technological develop- 
ments. For example, worker requirements in the 
mining and quarrying of nonmetallic minerals, 
except fuels, are expected to increase rapidly 
primarily because of the anticipated increase in 
construction materials, particularly for highway 
construction. A slight increase in labor require- 
ments is expected in metal mining as the demand 



for ores is stimulated by growing expenditures 
for consumer products, rising capital equipment 
expenditures, and a continued high level of de- 
fense spending. 

In contrast, manpower requirements in coal 
mining are expected to decline, although at a 
slower rate than in the past, and requirements in 
crude petroleum and natural gas establishments 
are likely to remain relatively stable, despite rising 
demand for the products of these industries. De- 
mand for coal will be stimulated by the growing 
need for fuels for industrial processing and power. 
In addition, the competitive position of coal is 
likely to improve through the industry’s use of 
unitized trains, new and improved slurry pipe- 
lines, and other modern means of mass transport 
to move coal more cheaply. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
have a significant effect on the number and cliar- 
°f 3 ol)S in lining through the mid- 
1970’s. In the crude oil and natural gas industry 
group, for example, production is increasingly 
being automated by means of “lease automatic 
custody transfer” (LAGT) systems. LACT sys- 
tems automatically pump, sample, monitor, and 
transfer the crude oil directly from wells through 
treating facilities to transmission pipelines for 
shipment to refineries. The greater use of LAGT 
systems in the future will reduce demand for sta- 
tionary engineers (pumpers), as well as for mine 
operatives and laborers, including workers who 
gago and switch oil tanks. On the other hand, 
requirements are expected to increase for fore- 
men to supervise workers using LAGT systems 
and for skilled mechanics to maintain and repair 
them. Also, the use of other, more efficient, explo- 
ration and recovery techniques in crude oil and 
natural gas extraction will affect manpower 
requirements. For example, the use of electrical, 
gravimetric, magnetic, and seismic discovery 
techniques, and advances in deep well and under- 
water drilling tedmiques, should increase require- 
ments for scientists, such as geophysicists, engi- 
neers, and other workers skilled in the use, opera- 
tion, and maintenance ofipcrcasHigl^* complex 
equipment. On the othflHiand, future require- 
ments for mine operatives, such as roustabouts and 
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN MINING, 

1947-64 



Employment 
(in 000' s) 


1947 


955 


1948 


994 


1949 


930 


1950 


901 


1951 


929 


1952 


898 


1953 


866 


1954 


791 


1955 


792 


1956 


822 


1957 


828 


1958 


751 


1959 


732 


1960 


712 


1961 


672 


1962 


650 


1963 


635 


1964 


633 



INDEX (1957-59-100) 




Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board. 



roughnecks, who perform unskilled duties in drill- 
ing operations, may be reduced somewhat as drill- 
ing operations become more automated. Future 
increases in drilling activities may result in grow- 
ing demand for workers in specific occupations, 
such r.s rotary drillers, but overall employment 
requirements for production workers are not ex- 
pected to increase significantly. 

Techniques for mining solid minerals in both 
surface (strip! and underground mines have im- 
proved steadily. In surface mining, major im- 
provements include the use of more efficient blast- 
ing agents, power shovels, and drilling equipment. 
To move the materials mined, off-highway trucks 
with capacities to 100 tons or more are being used 
increasingly. In underground mining, recently 
developed continuous mining machinery systems 
can tear coal loose, load it on conveyors or shuttle 
cars, or dump it behind to be picked up by loading 
machines. An even more recent development is 
longwall mining with self-advancing roof sup- 
ports. In this technique, coal is cut from a face 



300- to 1,000 feet (as compared with 0 to 300 feet 
in short wall mining), as hydraulically powered 
roof supports advance behind an automatic cutter. 
Tunnel maintenance is reduced when this mining 
technique is used. The application of these and 
other technological developments is expected to 
accelerate in the near future, resulting in decreas- 
ing requirements for mine operatives and laborers, 
but increasing requirements for skilled mechanics. 
Similarly, underground metal mining is increas- 
ingly using equipment for automatic hoisting of 
ore, rubber tired ore transporters and mobile drills, 
and blasting materials that are pneumatically 
loaded into blast holes rather than “stick” explo- 
sives. Mine operators are achieving greater 
flexibility through the use of diesel equipment in 
place of electric trolley and air-powered machines. 

Computers are being utilized in the mining in- 
dustry increasingly. In metal mining, for ex- 
ample, periodic evaluation and review teclmiques 
(PERT) are being used by several companies in 
planning and controlling their operations. In the 
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crude oil and natural gas sector, computers are 
being introduced for analytical and control pur- 
poses in exploration, extraction, and distribution 
operations. The use of computers is expected to 
increase as mines improve the efficiency of their 
operating procedures, resulting in some additional 
.requirements for scientists, engineers, and pro- 
graming specialists. On the other hand, increased 
use of computer systems to monitor and control 
production processes should decrease requirements 
for mine operatives. 

Despite the generally adverse effects of recent 
technological changes on employment in the min- 
ing industry, some future changes may increase 
employment. For example, new benefication 
techniques have been developed that make the min- 
ing of low grade mineral deposits economical. 
One outstandmg example of such a process makes 
possible the concentration of low grade ore such 



as taconite (which contains only 25 to 30 percent 
iron) into high grade ore with 60 percent or 
more iron content. Continued improvement of 
benefication techniques can be expected to increase 
requirements for all types of mine workers as the 
demand for beneficated ores increases. Demand 
for workers such as chemists, metallurgists, engi- 
neers, and technicians should increase because of 
the complexities of these techniques. In crude oil 
and natural gas extraction, technological changes 
should increase requirements for craftsmen and 
mine operatives skilled in offshore drilling and 
other relatively new recovery techniques. Ther- 
mal methods are expected to be used increasingly 
for secondary recovery in older fields and primary 
recovery where crude oils are too heavy to be 
produced by conventional methods. Also, im- 
provements in offshore drilling technology should 
increase underwater oil recovery activities. 



Contract Construction (SIC Division C) 



Summary 

Employment requirements in the contract con- 
struction division are expected to increase by more 
than one-third between 1961 and 1978, because of 
a rapid rise in construction activity. This is a 
slightly faster rate of employment growth than 
prevailed over the 1917-61 period. Labor require- 
ments will not increase as fast as construction 
activity in the decade ahead because output per 
worker will continue to increase. 

Employment Trends 

1947 - 64 * Employment in the contract construc- 
tion division increased from nearly 2 million to 
more than 3 million between 1917 and 1961. Em- 
ployment reached nearly 3 million in 1956, but 
fluctuated downward to slightly more than 2.8 
million in 1961, mainly because of a slowdown in 
activity and the increasing use of laborsaving 
technological innovations. Between 1961 . and 
1961, employment and new construction activity 
increased steadily, , 

In 1961, almost half of the workers in the con- 
tract construction division were employed by 
special trades contractors; slightly more than 
thirty percent were employed by building > con- 
struction general contractors; and the remainder 
worked, for heavy construction general contractors, 
Bates of employment growth differed widely 
among the three contract construction major in- 
dustry groups between 1917 and 1961, Employ- 
ment increased very rapidly (about 71 percent) in 
the special trades contractors major industry 
group, mainly because of the increasing im- 
portance of electrical, plumbing, air conditioning, 
and other work usually, performed by special 
trades contractors. Kapicl employment growth 
(about 68 percent) in the heavy construction con- 
tractors major industry group was spurred by a 
fourfold increase in highway construction (in con- 
stant dollar terms), as well as increases. in the 
construction of sewer and water systems, airports, 
bridges, dams, and similar pro j ecfcs. Employment 
by building construction general contractors also 
increased substantially (about 26 percent). Em- 
ployment in this major industry group rose to 
more than a million in 1956; by 1961, however, 
employment was 11 percent lower than in 1956, re- 
flecting, in part, a slowdown in the rate of increase 
in residential construction activity. 
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1964 - 75 * Employment requirements in the con- 
tract construction division are expected to rise by 
more than one-third between 1961 and .1975, to 
more than 1 million. Construction activity is ex- 
pected to be stimulated by rising population and 
household formations, higher levels of personal 
and corporate income, a continued shift of the pop- 
ulation from the cities to the suburbs, increases in 
government expenditures for highways and 
schools, and rising expenditures for new industrial 
and commercial facilities, 

Employment requirements are expected to rise 
in all three major industry groups in the contract 
construction division * however, they are expected 
to increase faster among heavy construction con- 
tractors than among general and special trades 
contractors. A growing volume of highway con- 
struction generated by the Federal Government s 
long-range highway development program is ex- 
pected to be an important factor in stimulating 
employment in this major industry group. Em- 
ployment requirements of special trades contrac- 
tors are also expected to increase rapidly, pri- 
marily because of the trend toward multibathroom 
homes ; air-conditioned homes and other buildings ; 
and more extensive wiring systems required by the 
growing use of electrical appliances and ma- 
chinery. A moderate to rapid increase in employ- 
ment requirements is expected among general 
building contractors, mainly because of the ex- 
pected increase Presidential building spurred by 
a high rate of family formation. 

Effects of Future Technological Developments 
on Employment 

Technological developments are expected to 
have a significant effect on both the number and 
characteristics of contract construction jobs. For 
oxamplo, increases in the size, capacity, speed, and 
mobility of construction machinery will decrease 
unit labor requirements for operators. Mobile 
truck cranes now in use can lift 125 tons to a 
height of 330 feet (equivalent to a 33-story build- 
ing). These cranes can travel over highways at 
speeds up to 35 rn.p.h. Other equipment being 
used increasingly includes trucks that haul 100 
tons of dirt, scrapers that pick up and carry 75 to 
150 tons of dirt, and bulldozers with 1,000 liorse- 
ower engines. The improved design and dura- 
ility of equipment, including machinery eompo- 
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Employment 
(in 000* s) 


1947 


1,982 


1948 


2, 169 


1949 


2, 165 


1950 


2, 333 


1951 


2,603 


1952 


2, 634 


1953 


2, 623 


1954 


2, 612 


1955 


2,802 


1956 


2, 999 


1957 


2,923 


1958 


2, 778 


1959 


2, 960 


1960 


2, 885 


1961 


2,816 


1962 


2,902 


1963 


2,963 


1964 


3,056 



EMPLOYMENT IN CONTRACT CONSTRUCTION AND VALUE 
OF NEW CONSTRUCTION! 1947-64 



INDEX (1957-59=100) 




Source: Employment, Bureau of Labor Statistics; value of new construction, 
Business and Defense Services Administration. 

1 Data for new construction put in place are not directly comparable with the employment data, because 
maintenance and repair expenditures are not included. However, new construction put in place 
reasonably reflects trends in construction activity. 



nents, has improved maintenance efficiency. Many 
of the new machines are equipped with power 
steering, power transmissions, rubber tires, and 
electronic and hydraulic controls that make them 
easier to handle, more maneuverable, and faster 
than the older equipment. In addition, new types 
of machines aro bemg developed constantly. For 
example, a recently introduced concrete paving 
machine spreads, vibrates, forms, and finishes con- 
crete paving in one continuous operation, replac- 
ing at least four conventional machines used in 
concrete paving. Other machines are being intro- 
duced that are designed especially for use on small 
construction projects. 

Less spectacular, but very significant, improve- 
ments are continually being made in handtools and 



other construction equipment that increase the 
efficiency of construction work. Handtools that 
are expected to be used increasingly include cord- 
less electric drills, high-speed nailing machines, 
and a power tool that can nail and drillin the same 
operation. Tools and equipment now being used 
by the electrician include multiple spindle drills, 
more efficient conduit benders, and “kits” of splic- 
ing material that have reduced the time needed 
to do field insulation of cable splices. New and 
improved powered equipment used by the cement 
finisher include portable, powered screeds; electric 
concrete vibrators; hydraulic joint forming ma- 
chines; powered concrete cutting saws; and ce- 
ment finishing machines. Improved bricklaying 
machines have been introduced m recent years and, 




20 



studies: outlook for technological change and employment 



if their use becomes widespread, they could slow 
the growth of requirements for bricklayers. 
Plastering machines and spray paint equipment 
have decreased the amount of time necessary to 
perform some plastering and painting operations. 

Material handling techniques on construction 
projects are fast becoming mechanized. Items 
formerly unloaded and carried to the construction 
site by hand, such as concrete and brick, are now 
being moved by forklift trucks, motorized wheel- 
barrows, and conveyor belts, and lifted to the up- 
er floors of multistoried buildings by cranes and 
igh-speed mechanical hoists. The more wide- 
spread use of mechanical material handling equip- 
ment will reduce requirements for construction la- 
borers employed to do materials handling work, 

The growing use of building components pre- 
pared off the construction site is expected to im- 
prove the efficiency of onsite operations. Often 
the prefabricated components are manufactured 
in factories using assembly lines techniques, but 
in some cases they are prepared by the construc- 
tion contractor in his shop or in fabrication shops 
near the job site. The prefabricated components 
can usually be installed as a complete unit. For 
instance, factory wired switchboards, control pan- 
els, raceways and “packaged” (preassembled and 
prewired) ceiling units eliminate the need for 
much onsite electrical wiring; thus, adversely af- 
fecting requirements for electricians. Growth in 
employment requirements for carpenters is ex- 
pected to bo limited by the growing use of floors, 
partitions, stairs, and roof trusses designed for 
easy and speedy installation. Preassembled 
plumbing “trees” are reducing the time needed for 
onsite plumbing. An important extension of pre- 
fabrication is “modulo building” in which units, 
including complete rooms and buildings, are avail- 
able in standard sizes. The standardization of 
building components will contribute to their 
greater use. 



A growing use of new and improved construc- 
tion materials is expected to increase construction 
put in place per construction worker. Plastics 
are being used increasingly for a growing variety 
of components including partitions, wall panels, 
siding, insulation, roofing, and electrical and 
plumbing devices. Carpenters, plumbers, elec- 
tricians, roofers, and painters are among the 
crafts tnat may be adversely affected by increas- 
ing use of plastio products. Wood products are 
increasingly expected to come from the factory 
with a prime coat and even a final coat, reducing 
the need for onsite painting. Improved paints, 
which last twice as long as conventional paints, 
also are expected, to limit the need for painters. 
Other new materials expected to be used increas- 
ingly include adhesives that eliminate the need for 
conventional fasteners, nails with improved hold- 
ing properties, and lightweight plasters with ex- 
cellent soundproofing, acoustical and fireproofing 
qualities. 

New construction methods will also increase 
worker efficiency on construction projects. More 
economical scheduling of operations and earlier 
completion dates result from the use of computers 
in work planning. Lift-slab construction tech- 
niques allow concrete floors to be poured at ground 
level and raised into place with synchronized hy- 
draulio j acks. Walls can be processed in the same 
manner and tilted into place. Curtain wall tech- 
niques permit faster construction of buildings. 
Tower and climbing cranes increase efficiency in 
construction of multistoried buildings. New con- 
struction methods will affect the occupational com- 
position as well as the number of workers in the 
contract construction division. For instance, cur- 
tain wall techniques tend to shift employment from 
carpenters and bricklayers to ornamental-iron 
workers; and the use of prestressed concrete in the 
place of steel beams tends to shift work from the 
structural-metal worker to cement masons and 
other workers. 



Manufacturing (SIC Division D) 



Summary 



Employment requirements in manufacturing are 
expected to be about 14- percent higher in 1975 than 
the 17.3 million workers employed in 1964. The 
rate of growth implied by the projection will be 
somewhat faster than that during the 1947-64 pe- 
riod, as rapidly rising levels of manufacturing 
production are expected to more than offset signif- 
icant increases in output per worker. 



Employment Trends 

19 1ft -Git. Between 1947 and 1964, manufacturing 
< production more than doubled while employment 
increased less than 11 percent. The major factors 
responsible for growing demand for manufactures 
were continued growth of the population, rising 
personal and corporate incomes, an increasing 
number of households, and rising business activity. 
Laborsaving technological innovations, more ef- 
ficient management, better trained workers, 
changes in occupational composition, and a variety 
of other factors increased output per worker and 
allowed much of the growing demand for manu- 
factured goods to be met without commensurate 
increases in employment. 

Although manufacturing employment was 
higher in 1964 than in 1947, employment did not 

f row consistently upward. Employment increased 
rom 15.6 million m 1947 to 17.5 million in 1953, 
a period of high economic activity resulting from 
high demand for durable consumer goods and new 
plant equipment; large Federal expenditures for 
military items; and favorable balances in export 
trade. Between 1954 and 1964, manufacturing em- 
ployment fluctuated with general business activity, 
but always below the 1953 level— -falling as low as 
16.9 million in 1968 and rising as high as 17.2 mil- 
lion in 1966 and 1957. In 1964, employment in 
manufacturing reached 17.3 million, surpassed 
only by 1953 and 2 wartime years — 1943 and 1944. 
(Manufacturing employment reached an alltime 
high in 1965, almost 18 million workers.) 

There are two general classes of manufacturing 
industries— those producing durable goods such as 
machinery, furniture, and automobiles, and those 
producing nondurable goods such as food, tobacco, 
and apparel. The following tabulation lists the 
major manufacturing industries and the propor- 
tion of total manufacturing employment accounted 
for by each in 1964. 



Durable goods Industries 

Machinery, except electrical..- 

Transportation equipment— ». ....... 

Electrical machinery, equipment and supplies — 

Primary metals industries .... 

Fabricated metal products— — ... — . 

Lumber and wood products — 

Stone, clay, and glass products— 

Furniture and fixtures ... 

Miscellaneous manufacturing industries 

(Jewelry, toys, etc,) 

Instruments and allied products—.. , 

Ordnance and accessories— 



Percent of total 

manufacturing 

employment 



(50.0) 

9.3 

0,8 

9.0 

7.1 
0.0 

3.5 

3.5 

2.4 



2.3 

2.1 

1.4 



Nondurable goods industries ..... 

Food and kindred products ... 

Apparel and related products 

Printing and publishing.. ... .. 

Textile mill products 

Chemicals and aUled products — ... 

Paper and allied products 

Rubber and miscellaneous plastic products... 

Leather and leather products — .... 

Petroloum refining and related products..... 

Tobacco— ........... 



(43, 1) 
10. 1 

7.5 

5.5 
5.2 
5.1 

3.0 

2.5 

2.0 
1.1 

5 



Between 1947 and 1964, employment in the du- 
rable goods manufacturing industries, increased 17 
percent and in the nondurable industries by 4 per- 
cent, as production increased about 108 percent in 
durables and 97 percent in nondurables, 7 indicating 
a somewhat faster increase in output per worker 
in nondurable than in durable industries. 

Changes in employment among individual 
manufacturing industries varied widely between 
1947 and 1964, mainly reflecting changes in de- 
mand for the industries’ products, in Government 
policy, in research and development activity, in 
imports and exports, technological developments, 
ana other factors. For example, employment in 
the ordnance and accessories industry increased 
by over 800 percent during the 1947-64 period as 
demand for military items for the Korean conflict 
and later concern over defense capabilities and the 
race for intercontinental missile supremacy stimu- 
lated production. The complex items manufac- 
tured by this industry required considerable hand 
labor; m addition, rapid obsolescence of many 
items limited the application of mas3 production 
techniques in their manufacture. Similarly, seg- 
ments of the electrical equipment industry that 
fabricated complex electronic items for sophisti- 
cated military-space products were unable to in- 
troduce many mass production techniques for the 
same reason. 

Nevertheless, employment increased in some in- 
dustries despite the existence of mass production 
techniques. For example, in the chemical and 



s Baaed on Federal Reserve Board production Indexes. 
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN MANUFACTURING, 

1947-64 



Employment 
(in OOP 1 s) 



1947 15, 545 

1948 15, 582 

1949 14, 441 

1950 15, 241 

1951 16,393 

1952 16,632 

1953 17, 549 

1954 16,314 

1955 16,882 

1956 17, 243 

1957 17, 174 

1958 15,945 

1959 16,675 

1960 16,796 

1961 16,326 

1962 16,853 

1963 16,995 

1964 17,259 




1947 '49 '51 '53 '55 »0T '59 '61 '63 »65 

Sources; Employment, Bureau of Labor Statistics; production, Federal Reserve Board. 



allied products industry, which has utilized con- 
tinuous flow process technology for years, rapidly 
increasingly demand for chemical products caused 
production to grow faster than output per worker. 
On the other hand, employment declined in in- 
dustries such as petroleum refining, tobacco manu- 
factures, and lumber and wood products as tech- 
nological laborsaving innovations increased output 
per worker faster than production. The data in 
the following tabulation show the wide range of 
employment changes in the 21 major manufactur- 
ing industry groups. 

Percent 

change 



Total manufacturing.—.—.— 11 , 0 

Ordnanco and accessories.—.—.,.— — 815.2 

Electrical machinery, equipment, and supplies-.. 40.0 

Instruments and allied products— 88. 8 
Chemicals and allied products— — — — 85.2 

Paper and allied products-— — 84, 4 

Rubber and miscellaneous plastic products—— - 84. 2 

Printing and publishing— — — — 81. 8 

Transportation equipment— — — — 25. 0 

Furniture and fixtures-—— — — — 20, 8 

Fabricated metal products———— 20. 1 

Machinery, except electrical— — — — — lfl. 8 

Stone, clay, and glass products—— — — 18. 9 

Apparel and related products— — — 12 . 8 



Percent 

change 

Food and kindred products — — — — — —8. 0 

Primary metals Industries — — - —8. 7 

Miscellaneous manufacturing industries——— —5. 3 

Leather and leather products— — — — —15. 4 

Petroleum refining and related industries——— —17. 3 

Tobacco manufacturing— — - — —24. G 

Lumber and wood products—— — — — —28. 7 

Textile mill products———— — —31. 4 

1064 - 76 . Manufacturing employment require- 
ments are expected to increase moderately through 
the mid- 1970’s, somewhat slower than total em- 
ployment. By 1975, employment in manufac- 
turing is projected to nearly 20 million, more than 
14 percent above the 1964 level— an annual rate 
of increase of 1.3 percent compared with 0.6 per- 
cent between 1947 and 1964. During the next 
decade, production is expected to increase rapidly 
as the result of increasing household formations 
and rising business activity. 

In general, manpower requirements are expected 
to continue to increase faster in the durable goods 
industries than in the nondurable industries 
mainly as a result of greater increases in produc- 
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tion and slower increases in output per employee 
in the durable goods sector. 

As in the past, changes in employment in in- 
dividual manufacturing industries are expected to 
vary widely, depending primarily on rates of 
change in production and the impact of technolog- 
ical change. (See appendix table A-2, p, 179, for 
projected employment requirements by industry 
between 1961 and 1975.) 

Effects of Technological Developments on 
Future Employment 

The increasing application of technological in- 
novations to manufacturing processes is expected 
to continue to reduce unit labor requirements in 
manufacturing. 

All manufacturing industries will not be af- 
fected equally by technological change. For ex- 
ample, in some industries such changes may reduce 
employment growth by increasing output per em- 
ployee faster than production. On the other hand, 
technological changes in other industries may 
create new products and markets and increase 
production and employment. In nearly all indus- 
tries, technological changes are expected to affect 
occupational patterns. For example, requirements 
should increase for skilled maintenance and repair 
workers to insure the operation of complex equip- 
ment and requirements for machine tenders and 
materials handlers should fall. 

Most of the technological developments that are 
expected to affect employment in manufacturing 
can be included m seven broad categories : Numeri- 
cal controls; new metal processing methods: 
machinery improvements; improved materials 
handling (including layout) ; new and improved 
raw materials and products; instrumentation and 
automatic controls; and electronic computers. 

In the metalworking industries, more auto- 
matic . production is being achieved through 
numerical control. This innovation provides a 
means of automatically controlling the operation 
or machine tools and certain other types of equip- 
ment by means of numerically coded information 
recorded in advance on punched cards, magnetic 
tape, or punched paper tape. Numerical control 
already is finding numerous applications in draft- 
mg, welding, and wiring operations. Expanding 
use of these techniques willhe an important devel- 
opment in nearly all the metalworking industries, 
but will have very limited use in the nondurable 
industries. 

New developments in metal processing, such as 
the basic oxygen process, will continue to reduce 
unit labor requirements and alter occupational 
patterns in primary metals establishments. 

Improvements in machinery will continue to 
contribute to increased output per employee 
throughout manufacturing. New and improved 
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models of automatic machinery, such as that used 
for stamping, pressing, bottling, packaging, or 
printing will continue to be introduced. Improve- 
ments in standard machinery will continue to be 
made by incorporating more powerful motors, 
heavier frames, simpler controls, and variable 
motor speeds. 

. Another important development in machine de- 
sign is the trend toward the integration of hitherto 
separate machine operations into one large ma- 
clnne complex that carries through a series of op- 
erations with a minimum of intervention on the 
part of the machine tender. Many automatic 
transfer lines have been built that integrate mate- 
rials handling equipment with a series of machine 
tools. Such transfer lines are applicable to the 
mass production of a variety of products requiring 
metalworking operations, including components 
fm? automobiles, appliances, farm equipment, and 
office machinery. Machines that perform auto- 
matic assembly operations are also being intro- 
duced, although at the moment the number of 
manufacturers that can justify using automatic 
assembly machines are comparatively few (gener- 
ally krge firms in the fabricated metal products, 
electrical and nonelectrical machinery, and trans- 
portation equipment industries). However, such 
machines are expected to be used increasingly in 
the years ahead and could have adverse effects on 
the requirements for assemblers in some industries. 

Increasing mechanization is also occurring in 
the movement of materials, from receipt of raw 
materials to the shipping of final products. More 
powerful and maneuverable models of forklift 
trucks,' hoists, cranes, conveyors, and tractors are 
being introduced m many industries including 
pulp and paper manufacturing, food processing, 
footwear manufacturing, meat packing, and 
foundries. For example, in the food and foot- 
wear industries^ improved conveyors and other 
materials handling equipment are being used to 
move final products from the production line to 
the warehouse to the shipping platform. 

I neumatic conveyors are increasingly being 
used for moving granular materials. This tech- 
nique is widely applicable in baking and in the 
manufacture of cement, flour, and fertilizer. The 
expanding use of. improved materials handling 
equipment will primarily affect requirements for 
unskilled labor. Iheso workers will most prob- 
ity bo replaced by relatively smaller numbers of 
semiskilled workers to operate or monitor 
equipment. 

The development of new products is also ex- 
pected to affect manpower requirements in many 
manufacturing industries. New products may 
create new. markets and thus additional employ- 
ment requirements, shift employment from one 
industry to another, modify occupational patterns, 
or decrease uiufc labor requirements. Kor example^ 
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now synthetic fibers that require fewer mill opera- 
tions than natural textile mill products may. re- 
duce unit labor requirements. Plastic materials, 
which are readily adaptable to mechanical process- 
ing, are replacing metal and. wood; therefore 
resulting in an employment shift. 

In many manufacturing industries, increasing 
use is being made of measuring and control in- 
struments and electronic computers to increaso the 
efficiency of continuous flow production processes. 
In the food industry, computers and sensors are 
being used to control the preparation of food and 
other automatic equipment is increasingly being 
used to grade, weigh, and package food items. 
In textile mills, electronic monitoring systems and 
photoelectronio devices are . increasingly being 
used for quality control and inspection. The use 
of electronic controls, such as magnetic flow- 
meters, is expanding in the paper industry m 
connection with, the industry’s increased emphasis 
on automatic quality control. The potential of 
computers seems especially significant in the 



continuous process industries, such as .paper and 
chemicals, and their use is spreading into others 
such as primary metals. In the chemical industry, 
computers are being used to. direct and control 
entire production processes including automatic 
testing and analysis to insure optimum quality 
control. In pulp and paper, they may increas- 
ingly bo used in connection with paper machines 
to accelerate grade changes and prevent breaks 
in the web, while providing optimum use of input 
materials and greater machine productivity. 

The increasing use of instrumentation and com- 
puters in manufacturing will have several effects 
on the numbers and types of workers employed. 
Employment requirements for maintenance, tech- 
nical, and supervisory workers will increaso and 
requirements for production workers should 
decline. 

Additional information of likely effects of tech- 
nological change in manufacturing industries is 
included in the individual statements that follow. 



Ordnance and Accessories (SIC 19) 



Summary 

Employment requirements in the ordnance and 
accessories major industry group are expected to 
remain at about the 1964: level or 247,000 workers 
through 1075, assuming an international situation 
in 1975 similar to that existing in 1964.. In terms 
of employment, labor saving technological devel- 
opments are expected approximately to offset 
slightly higher levels of production. 

Employment Trends 

Wft-fi/f. Ordnance employment is highly respon- 
sive to changes in defense spending and since 
World War II has fluctuated between 26,000 and 
266,000 workers. Employment grew most rapidly 
during the Korean Conflict, rising from 30,000. m 
1950 to about 234,000 in 1953. With the cessation 
of these hostilities, employment declinedj but never 



below the pre-Korean level. With the increasing 
importance of missile production toward the end 
of the 1950’s employment rose surpassing the 
Korean high of 234,000 workers by 1961. 

In 1964, about three-fourths of ordnance 
workers were employed in establishments manu- 
facturing ammunition, except small arms. Ninety 
percent of these workers were engaged in the pro- 
duction of guided missiles and spacecraft. 
Slightly less than one-fifth of all ordnance 
workers were in establishments making guns, 
howitzers, mortars, and related equipment; tanks 
and tank components; small firearms and small 



arms ammunitions; and other ordnance and acces- 
sories. The remaining workers wore employed ;n 
establishments producing sighting and fire con- 
trol equipment such as bomb sights, gun data com- 
puters, windage instruments, aiming directors, and 
sound locators. 

Between 1958 and 1964* employment changes 
among the individual groups differed widely. 
Employment tripled in establishments assembling 
missiles and spacecraft and in firms producing, 
loading, and assembling ammunition, over 30 mm. 
Employment also increased by nearly one-sixtli in 
establishments producing gims, mortars, tanks and 
tank components, small arms, and small arms am- 
munition. Most of this growth was due to the in- 
creased emphasis on missile and space vehicle 
development, the changing kinds of materials re- 
quired for fighting a “limited war,” and the 
replenishment of inventories. Employment de- 
clined by almost two-tliirds in establishments 
engaged in manufacturing sighting and fire con- 
trol equipment due to the increased use of elec- 
tronic equipment, such as computers and radar in- 
struments, that is produced m other industries. 

196J+-75, Employment requirements in the ord- 
nance and accessories major industry group are 
expected to remain at about the 1964 level or 247 ,- 
000 workers through 1975. (It is assumed that 
major military assistance programs such as the 
ono currently being provided to Vietnam will not 



» BLS employment (payroll) data for Individual ordnaneo in* 
dustry groups aro not available for the years prior to 1038. 



MANPOWER REQUIREMENTS — 1904-75 

bo necessary in 1975.) Labor saving technological 
developments are expected to roughly offset 
slightly higher levels of production. 



Effects of Technological Developments on 
Future Employment 

. Technological developments in the ordnance 
industry group will, continue to increase output 
per worker and affect tlio occupational composi- 
tion of the industry. 

A very important technological change affecting 
employment in ordnance establishments is the 
development of numerically controlled machine 
tools (N/C). Tape-controlled tools are particu- 
larly important in short production runs common 
m prototype development of missiles and space- 
craft. A rapid rise in the number of 17/C 
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machines in use during the 1964-75 period could 
substantially limit employment opportunities in 
various machining occupations. For example, 
employment requirements for machine tool oper- 
ators may be reduced somewhat by the widespread 
use of N/C machines. Requirements for highly 
skilled craftsmen, such as toolmakers and setup 
men, also would be reduced since fewer jigs, fix- 
tures, and machine setups would be required. On 
the other hand, the use of numerically controlled 
machines would increase requirements somewhat 
lor specially trained workers, particularly for jobs 
m computer operation and machine tool main- 
tenance. It is possible that machining workers 
skilled in the operation of conventional machines 
could be trained to perform these jobs. 

Automatic transfer equipment is another devel- 
opment that will continue to limit employment 
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growth in ordnance. Such equipment has been 
used increasingly to link machining operations, 
primarily in the manufacture of small arms. The 
employment impact of such equipment will fall 
heaviest on machine operators. 

New job skills will be needed by metalworkers 
to form the metals that are required m missiles 
and space vehicles. New processing techniques 
now under development or in limited use include 
new high energy metal forming methods, brazing 
with new compounds ; new adhesive bonding meth- 
ods: welding and cutting with electronic beams; 
and nonmechanical metal removal methods, 
such as chemical milling and electrochemical 

machining. . , . , 

Computer applications, m this industry, wlncli 
now range from accounting, and production con- 
trol to scientific and engineering computations, are 
expected to have both employment reducing and 
employment generating, effects. Laborsavings 
will occur chiefly in routine clerical work, such as 



billing, posting, filing, and maintaining records, 
and in some office machine operations, such as tab- 
ulating and bookkeeping. Computers will also 
tend to reduce employment in certain types of 
quality control and warehousing jobs as a result 
of improved production standards and tighter in- 
ventory control. Requirements for lower and 
middle management employees, also may be. re- 
duced because of the centralization and coordina- 
tion of managerial f unctions. Computers, how- 
ever, may extend man’s capabilities and produce 
conditions favorable to employment growth, espe- 
cially of scientists, engineers and technicians. A 
notable example of computer generated employ- 
ment in this industry is in the research, design, and 
testing of missiles, space vehicles, and tlieir com- 
ponents. Present successes with computers m ord- 
nance research and development indicate that even 
more extensive use will be made of computers in 
the future to aid in the development of new prod- 
ucts and processes. 



Food and Kindred Products (SIC 20) 



Summary 

Employment requirements in the food and kin- 
dred products major industry group are expected 
to decline slightly between 1964 and 197.5. Tech- 
noloffical change is expected to be a significant 
factor in increasing output per worker through 
the mid-1970’s. 

Employment Trends 

190 - 64 , Employment in the food and kindred 
products major industry group declined from 
about 1.8 million in 1947 to about 1.75 million m 
1964, but the industry remained the largest em- 
ployer in the manufacturing division. During 
this period, the proportion of production workers 
in food manufacturing dropped from nearly 78 

^°Tho food^and Mndredproducts major, industry 
group includes all establishments processing foods 
and beverages for human and animal consumption. 
Five industry groups accounted for nearly four- 
fifths of total employment in 1964: meat products 
(18 percent) ; bakery products (17 percent) ; dairy 
products (17 percent); canned and preserved 
foods, except meats (15 percent) ; and beverages 
(12 percent). Employment in these five industry 
groups totaled nearly 1.4 million. The remaining 
workers were employed in four industry groups— 
grain mill products (7 percent); confectionery 
products (4 percent ) ; sugar (2 percent) ; and mis- 
cellaneous food preparations (8 percent). 



Employment trends have differed somewhat 
among the individual industry groups. For exam- 
ple, in meat products establishments — the largest 
food industry group— employment rose from 
about 276,000 in 1947 to about 338,000 in 1956, an 
increase of about 23 percent, then declined to ap- 
proximately 314,000 in 1964. Employment in the 
bakery industry group, about 281,000 in 1947, in- 
creased to 304,000 in 1956. before declining to 
290,000 in 1964. In the dairy products industry 
group, employment dropped from about 319,000 
m 1958® to approximately 290,000 in 1964. On 
the other hand, employment in the sugar industry 
group was approximately the same in 1964 as m 
1947. 

1964 - 75 , Employment requirements in food and 
kindred products establishments are expected to 
decline to about 1% millions, or about 6 percent, 
by 1975, despite a rising demand for food, espe- 
cially highly processed food that needs less prep- 
aration in the home, by a growing population with 
higher incomes. 

Employment trends for the individual industry 
groups are expected to vary somewhat because of 
differences in levels of demand and the impact of 
technological developments. For example, wcrkor 
requirements in the meat products industry group 
are expected to decline slightly, although produc- 
tion is expected to increase significantly. In con*' 
trust, moderate employment gains are expected in 
the canned and preserved food industry group. 

0 15LS employment (payroll) data for tlio dairy products lndua* 
try group arc not avallablo for the ycara prior to 1008. 
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Many establishments within this industry group 
are highly mechanized but others are smaller and 
may not become highly mechanized for some time. 
Growing consumer demand for geriatric, dietetic, 
and other specialty foods should contribute to a 
rise in employment requirements in this industry 
group. 

Effects of Technological Developments on 
Future Employment 

> During the next decade, teclmological innova- 
tions are expected to reduce unit labor require- 
ments in virtually all types of food processing 
establishments. Among the technological innova- 
tions that should increase output per worker are 
the more widespread use of improved conveyor and 
transfer systems to handle food in process; com- 
puters and environmental sensors to control prep- 
aration of food; and automatic equipment to 
grade, weigh, and package a greater variety of 



foods. In addition, the greater use of improved 
materials handlingsystems, more closely designed 
for the work situation, could reduce the number of 
warehouse and shipping platform workers re- 
quired, > The application of electronic data 
processing, particularly for accounting and for in- 
formation storage and retrieval in larger establish- 
ments, could limit employment opportunities for 
management, sales, and especially, clerical work- 
ers. Improved communications to further coor- 
dinate and integrate activities among the various 
functional areas of an establishment and between 
geographically scattered divisions of an organiza- 
tion could also limit employment opportunity. 
The economies of scale made possible by improve- 
ments in equipment and methods (such as freezing 
processes in the baking industry) may bo expected 
to continue the trend to larger, but fewer, food 
processing establishments in many food industries. 

Specific examples of recent technological inno- 
vations that will continue to increase output per 
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1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 
1961 
1962 

1963 

1964 



1,799 

1,801 

1, 778 

1,790 
1,823 
1,828 
1, 839 
1,818 
1,825 
1, 842 
1,805 
1,773 

1,790 

1,790 
1,775 
1,762 
1,752 
1,746 




1947 ’49 '51 '83 '55 '57 *59 *61 *63 '85 



Sources; Employment, Bureau of Labor Statistics; production, Federal Reserve Board. 
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employee in the food industry include the follow- 
ing: (1) In meatpacking, the growing use of auto- 
matic bacon slieers, sausage stuffers, and frank- 
furter machines has reduced requirements for 
workers, particularly women, engaged in proc- 
essing these products. A new “on-the-rau” dress- 
ing technique and a fast cure system for pork 
products have reduced labor requirements in these 
processes. Increasing use is being made of electric 
stunners and saws, compressed air knives, and me- 
chanical hide strippers in cattle slaughtering, and 
of special machines to clean and dress poultry ; 
(2) in the processing of dairy products, more wide- 
spread use of instantaneous pasteurization meth- 
ods, and seamless, continuous piping systems 
(which can be cleaned in-place) , should continue to 
increase output per worker; (3) in flour muling, 
increased reliance on laboratory analysis and moni- 
toring instrumentation to check ingredients before 
and during processing should reduce the need for 
millers. , , . . , 

The adverse effects on employment in the food 
products industry groups will probably weigh 



most heavily on operatives and laborers such as 
food graders, washers, and inspectors; food proc- 
essing machine operators; warehouse and shipping 
workers; and routine clerical employees. Tech- 
nological changes also will adversely affect em- 
ployment requirements for skilled workers such as 
bakers and brewers. These adverse effects, how- 
ever, will be offset to a small degree by the need for 
instrument repairmen and other mechanics to 
maintain and repair equipment of growing 
complexity. 

The future employment impact of some new 
food processing techniques such as the freeze-dry 
process, very low-temperature freezing, t and food 
preservation through atomic radiation is difficult 
to assess at present. The widespread use of these 
techniques could make available a greater variety 
of foods during all seasons of the year, but their 
employment generating effects would be negligible 
if these foods merely served as substitutes for 
others and the new techniques were integrated into 
existing automatic food processing systems. 



Tobacco Manufactures (SIC 21) 



Summary 

Employment requirements in the tobacco manu- 
factures major industry group are expected to con- 
tinue to decline slightly between 1964 and 1976. 
Technological change is expected to be a major 
factor in the employment decline m this major 
industry group through the mid-1970’s. 

Employment Trends 

19A7-6A. Employment requirements in tobacco 
manufacturing, the smallest of all manufacturing 
major industry groups, declined from 118,000 to 
about 89,000 between 1947 and 1964, a declino of 
26 percent. During the same period, the produc- 
tion of all tobacco products, including cigarettes, 
cigars, smoking and chewing tobacco, and snuti, 
increased about 48 percent. 

About 70 percent of the total employment in 
tobacco manufacturing in 1964 was concentrated 
in two industries— cigarettes, with more than 40 
percent, and cigars, with almost 30 percent. The 
remaining workers were employed in establish- 
ments producing smoking and chewing tobacco and 
snuff and in tobacco stemming and redrymg 

Between 1947 and 1964, the trends in employ- 
ment in the cigarette and cigar industries differed 
widely, reflecting differences in product demand 
and the rates of introduction of laborsaving tech- 
nology. Employment increased rapidly (about 27 



percent) in establishments producing cigarettes, as 
increased demand for the industry’s products cre- 
ated a need for additional workers. In 1963, per 
capita consumption of cigarettes by persons 15 
years of age or over reached a record high of 200 
paoks. Employment in cigar manufacturing estab- 
lishments declined nearly 60 percent between 1947 
and 1964, as the increasing use of mechanized 
laborsaving equipment significantly increased out- 
put per worker. 

196J r 7S. Manpower requirements # in tobacco 
manufacturing are expected to decline by about 
10 percent between 1964 and 1975, to 80,000, Pro- 
duction of tobacco products is expected to be stim- 
ulated by rising consumption of tobacco products 
resulting mainly from population growth. How- 
ever, it should be noted that the controversy over 
smoking and health, particularly cigarette smok- 
ing, continues to create uncertainty about the mar- 
ket for tobacco products. Information programs 
and restrictive legislation intended to discour- 
age cigarette smoking may tend to increase the 
consumption of cigars and pipe tobacco. Also, 
both cigar and cigarette manufacturers are ex- 
pected to expand their product lines in an effort 
to gain increased consumer acceptance. Neverthe- 
less, laborsaving teclmological developments in 
this already highly mechanized industry group are 
expected to more than offset increases in the 
production of tobacco products. 
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN TOBACCO 

MANUFACTURES, 1947-64 



Employment 
(in 000 * s) 



1947 


118 


1948 


114 


1949 


109 
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103 
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104 


1954 


103 


1955 


103 


1956 


100 


1957 


97 


1958 


95 


1959 


95 


1960 


94 


1961 


91 


1962 


91 


1963 


89 


1964 


89 



INDEX (1957*59=100) 




Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board, 



Effects of Technological Developments on 
Future Employment 

Laborsaving technological innovation in tobacco 
production is expected to have a significant effect 
on the number and characteristics of jobs within 
the industry through the mid-1970’s. Technologi- 
cal laborsaving developments will be particularly 
significant in the cigar industry. The expanding 
use of processed tobacco, composed of natural leaf 
materials that are finely ground and reconstituted 
into a continuous uniform sheet, will make possible 
substantial savings in material and labor in the 
manufacture of cigars. It is used widely as a 
binder and to a limited, though increasing extent, 
as a wrapper in place of natural leaf. The in- 
creasing use of sheet tobacco in automatic cigar 
making machines is expected to reduce require- 
ments for machine operators. 

In addition to attachments for applying 



processed wrapper and binder, other accessory 
equipment is increasing efficiency in cigar manu- 
facturing. For example, a cigar accumulator that 
automatically collects finished cigars makes 
possible increased machine speeds by eliminating 
manual collection by the wrapper layer operator. 
This is a particularly significant advance 
for those production lines where natural leaf 
wrappers will continue to be used. Another new 
device designed as an integral part of the making 
machine attaches mouthpieces to cigars with no 
reduction in the rate of output. The increasing 
mechanization of cigar manufacturing is rais- 
ing the employment requirements for maintenance 
and repair workers, such as mechanics, responsible 
for keeping this complex equipment in good 
working order, 

Further integration of cigar manufacturing 
processes also aro expected. The connection of 
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such equipment as wrapping and banding ma- 
chines with cartoning machines reduces cigar 
handling and will adversely affect requirements 
for dgar packers. Full integration of processing 
equipment from making through wrapping, band- 
ing, and cartoning lias been accomplished in some 
large plants. 

. Cigarette manufacturing, using highly mecha- 
nized equipment, is now a continuous process of 
wrappmgj cutting, inspecting, and packaging. 
Modifications made in cigarette machines in the 
last decade have increased their operating speed 
substantially, A new type of cigarette making 
machine, recently introduced in the industry, 
makes possible further increases in production 
rates. Highly efficient equipment for attaching 
filter plugs to cigarettes has become an integral 
part of the making machine in recent years. In 



addition, some plants are joining making machines 
m pairs, permitting a reduction of one-half in the 
number of operators of these machines. 

Increased emphasis on improved product 
quality and production efficiency is expected to re- 
sult from the growing use of precision instruments 
to measure the performance of making machines. 
For example, an electronic device has been devel- 
oped that can check the quality and weight stand- 
ards of 2, pOO cigarettes in less than 2 minutes com- 
pared with 3 to 4 hours required for hand 
inspection. Another device monitors the opera- 
tion of filter plug making machines and controls 
the diameter of the plugs as they are produced. 
Such developments are expected to reduce require- 
ments for inspectors while boosting requirements 
for maintenance and repair workers such as in- 
strument repairmen. 



Textile Mill Products (SIC 22) 



Summary 

Employment # requirements in the textile mill 
products major industry group are not expected to 
change very much between 1904 and 1976, despite 
an anticipated substantial increase in the output of 
textiles. Technological change is expected to con- 
tinue to be a significant factor in increasing output 
per employee. 

Employment Trends 

19P-04- Employment in textile mills dropped 
from about 1.3 million in 1947 to 891,000 in 1964, 
despite a 45-percent increase in production. 

In 1964, one-half of the total employment in this 
major industry group was divided almost equally 
between the two largest industry groups— cotton 
broad woven fabrics and knitting. Three other 
industry groups— yarn and thread; silk and syn- 
thetic broad woven fabrics; and finishing textiles, 
except wool and knit— accounted for 30 percent of 
all workers. The remaining four industry 
groups— weaving and finishing broad woolens, 
floor covering, narrow fabrics and smallwares, and 
miscellaneous textile goods combined-employed 
about ouo-lifth of the workers. 

Between 1958 and 1964, 10 employment rose in 
five textile mill products industry groups, but em- 
ployment declines in four other groups more than 
offset these gains. The differences in employment 
trends among the industry groups reflected mainly 
the differences in the levels of product demand and 



RLS cmuloymcnt (payroll) data prior to 1058 are available 
for thrw UHlwatry Broupa-nuttrlne j yarn and thread! and 
llniahhifj textiles, except wool and knit. ' 



in the application of laborsaving technological in- 
novations. For example, the rapidly growing de- 
mand for synthetic f abides caused employment in 
establishments producing synthetic broad-woven 
fabrics to rise about 14 percent, despite the intro- 
duction of new, more efficient machines and 
methods to treat manmade fibers. On the other 
liand, the relatively slight change in the produc- 
tion of wool fabrics in combination with increasing 
output per worker (resulting from the growing 
use of improved looms and other laborsaving in- 
novations) caused employment in wool weaving 
and finishing establishments to decline by about 22 
percent. 

WOJr-% 5. Employment requirements in the textile 
mills are expected to be about 880,000 in 1975, not 
much different than in 1964, assuming no signifi- 
cant change in the importance of imports and ex- 
ports. Production is expected to increase during 
this period, stimulated bv factors such as increas- 
mg population (especially teenagers and young 
adults who are major consumers of clothing) and 
rising family formations and personal disposable 
income (winch should stimulate demand for such 
products as carpets and drapes as well as clothing) . 
In addition, expenditures lor research and devel- 
opment in the fields of synthetic fibers and natural 
fibers sind fabrics are expected to increase. Such 
activities can bo expected to result in now fabrics 
and synthetic fibers that open now markets for 
textile mill products. 

Although the textile industry will continue to 
bo one of the major industrial employers in the 
Xation, employment requirements arc not expected 
to keep pace with output. Labor requirements 
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EMPLOYMENT AND INDUSTRIAL PRODUCTION IN TEXTILE MILL 

PRODUCTS, 1947-64 



Employment 
(in 000' s) 


1947 


1,299 


1948 


1,332 


1949 


1, 187 
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1,256 


1951 


1, 238 
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1, 155 
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1,042 


1955 


1,050 


1956 


1,032 


1957 


981 


1958 


919 


1959 


946 


1960 


924 


1961 


893 


1962 


902 
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885 


1964 


891 



INDEX (1957-59-100) 




Sources: Employment, Bureau of Labor Statistics! production, Federal Reserve Board. 



are anticipated to increase in some industry groups 
(including knitting, yarn and thread, floor cover- 
ing, and synthetic broadwovern fabrics) , but these 
gams will be more than offset by declining require- 
ments in others. Throughout all textile mill 
products industry groups, the growing application 
of laborsaving teclmological innovations is ex- 
pected to increase output per worker. 

Effects of Technological Developments on 
Future Employment 



Output per textile mill worker is expected to 
increase in the decade ahead because of the increas- 
ing use of laborsaving technological innovations, 
including faster, higher capacity machines; im- 
proved methods of material handling; and increas- 
ing application of continuous manufacturing 
techniques. 

Faster machine speeds are expected to reduce 
unit labor requirements for operatives such as 



card tenders, comber enders, drawers, roving 
hands, spinners, and weavers. For example, new 
carding and drawing machines operate at more 
than three times the speed they did 10 years ago; 
spindle speeds were 10,000 r.p.m. in 1950, are now 
13,500 r.p.m., and as much as 20,000 r.p.m. are pos- 
sible; winding speeds are at least double that of 
10-15 years ago; and loom speeds have increased 
substantially. Probably more importantly, the 
use of improved yarns results in fewer loom stops 
and allows operators to watch more looms with less 
effort. The greater use of new and improved con- 
veyor systems for the transfer of textile materials 
during manufacture is expected to reduce the 
need for laborers, such as truckers and warehouse- 
men. Electronic monitoring systems are expected 
to be used increasingly, reducing labor require- 
ments for quality control. Requirements for un- 
skilled workers, such as cleaners and oilers, will be 
reduced by the increasing utilization of automatic 
cleaning devices and automatic lubrication systems 
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for spinning} twisting, weaving, and other types of 
textile machinery. Progress is also anticipated in 
developing automatic manufacturing techniques. 
A number of new spinning and weaving plants 
now being constructed will use the latest tech- 
niques in automated systems and specialized equip- 
ment to improve the flow of production and 
eliminate many operations performed by spinners, 
weavers, and other operatives. Under develop- 
ment is a completely automatic dyeing process that 
may need manual attention only in emergency 
situations, Better layouts of machines and plants 
will also increase manufacturing efficiency. In 
addition, synthetio fibers, which require fewer mill 
operations than natural fibers, are anticipated to 
account for a growing proportion of textile mill 
output. 



Although changing technology is expected to 
reduce employment requirements in some textile 
mill occupations, it will increase employment in 
others. For example, requirements for engineers, 
technicians, machine maintenance men, and re- 
pairmen are expected to increase because of the 
growing complexity and number of instruments 
and machines in use— including devices that photo- 
electrically detect defects in yarn; automatic tying 
devices that repair breaks in yarns; time and tem- 
perature devices that control dyeing machines ; 
automatic machines that duplicate previously run 
styles, colors, and finishes without test runs or 
variations; and electronic data processing applied 
in such functions as market analysis, production 
scheduling, and inventory control. 



Apparel and Related Products (SIC 23) 



Summary 

Employment in the apparel and related products 
major industry group is expected to increase mod- 
erately through the mid-1970’s, somewhat faster 
than during 1947—64:. Technological change is ex- 
pected to nave a relatively modest impact on 
employment requirements in this labor intensive 
industry. 

Employment Trends 

1947 - 6 /*. Employment in the apparel and related 
products major industry group increased by 
148,000 during the post- World War II period, a 
gain of 13 percent. The increase in employment 
was primarily a result of the rising demand for 
apparel brought about by increases in population 
ana personal disposable income, although employ- 
ment did not grow as rapidly as the production of 
apparel. During the post-\Vorld War II period, 
the production of apparel increased by about 80 
percent The disparity between employment and 
production trends can be attributed primarily to 

(1) the growing popularity of casual wear, which 
requires less labor to produce than formal wear; 

(2) the emergence of large, highly efficient firms; 
and (3) innovations in production equipment and 
materials handling systems. 

More than a third of the 1.3 million apparel 
workers employed in 1964 made clothing for men 
and boys, about 30 percent made women’s outer- 
wear, and about 12 percent worked in establish- 
ments producing fabricated toxtilo products. The 
remaining workers were employed in establish- 
ments making women’s and children’s undergar- 
ments; hats, caps, and millinery; girls’ and chil- 



dren’s outerwear; and fur goods and miscellaneous 
apparel. 

Employment trends between 1947 and 1964 
varied considerably among the various apparel 
manufacturing industries reflecting factors such 
as the increasing demand for casual wear and 
changes in the age composition of the population. 
Employment increased most rapidly (47 percent) 
in the industry group producing girls’ and chil- 
dren’s outerwear. In contrast, employment in the 
industry producing women’s, misses’, and juniors’ 
outerwear increased about one-fifth (20.2 percent) . 
The difference between these two trends was 
largely a result of a rise in the proportion of chil- 
dren in the population, Even more striking is the 
difference between employment trends in the in- 
dustry producing men’s and boys’ suits and coats, 
which decreased 23 percent, and tho industry pro- 
ducing men’s and boys’ furnishings, which in- 
creased 24 percent. Production in the latter in- 
dustry was stimulated significantly by the growing 
preference for casual wear. Conversely, produc- 
tion increases in the men’s and boys’ suits and coats 
industry were limited by the declining popularity 
of more formal wear. 

1964 - 76 . Manpower requirements in tho apparel 
and related products industry are expected to in- 
crease moderately in the years ahead, assuming no 
significant change in the importance of imports 
and exports. By 1975, employment in this indus- 
try may reach 1.5 million, about 17 percent higher 
than the 1.3 million workers employed in 1964. 
The annual rate of employment growth during the 
next decade (1.4 percent) implied by tho projec- 
tions is slightly higher than the annual rate be- 
tween 1954 and 1964 (1 percent). 
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RELATED PRODUCTS, 1947-64 




Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board, 



Employment expansion in this industry is pred- 
icated on a rapidly increasing demand for ap- 
parel from a growing, more affluent, and younger 
population. The anticipated growth in popula- 
tion and personal disposable income should con- 
tribute substantially to a growing demand for ap- 
parel, and fabricated textile products for the 
home. Of particular importance to apparel pro- 
duction unci sales, however, is the anticipated in- 
crease in the proportion of the population 1*1 to .3*1 
years of age — generally, the largest consumers of 
apparel Those in this age group, who at present 
represent about 41 percent of the population, are 
expected to comprise about 46 percent of the popu- 
lation in 1975. 

Effects of Technological Developments on 
Future Employment 

Technological developments in the apparel and 
related products industry during the next decade 



are expected to have relatively limited impact on 
employment requirements and. output per worker 
should not increase much faster than in the post- 
World War period. Although mechanization of 
many of the production operations in this industry 
is technically feasible, the nature of the industry’s 
products and market limits the application of 
mechanization. For example, changing and var- 
ied consumer preferences dictate a variety of cloth- 
ing styles for each season of the year and frequent 
styling changes. Therefore, manufacturing op- 
erations have to be flexible. Generally, mecha- 
nized equipment has lacked flexibility. Morever, 
although there is a trend toward larger size apparel 
firms, most firms in the industry are small and 
lack the capital to invest in expensive equipment. 
Nevertheless, because of the expected increase in 
the size of apparel firms and rising research and 
development expenditures to improve apparel pro- 
duction operations, a gradual increase m the use 
of mechanized equipment and other laborsaving 
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devices is anticipated in this industry. Most new 
highly mechanical equipment will be used in the 
sewing, cutting, and pressing operations of large 
plants. 

Increasing mechanization of sewing room opera- 
tions is anticipated in plants that produce a large 
volume of items not subject to frequent styling 
changes, such as shirts, undergarments, and work 
clothing. For example, a leading manufacturer of 
shirts recently purchased a machine that performs 
many stitching operations, including setting up 
each section of material for sewing, guiding the 
material through the sowing process, cutting 
thread at the completion of the servicing opera- 
tion, and stacking sewed shirt panels. Another 
new machine available to the industry assembles 
shirt cuffs. This machine automatically selects 
cuff components, matches, stitches, presses, button- 
holes, attaches buttons, and performs many other 
operations without manual assistance. The wide- 
spread use of machines similar to these would 



Lumber and Wood Products, 

Summary 

Employment requirements in the lumber and 
wood products major industry group (lumber 
industry) are expected to continue to decline 
through the mid-1970’s, but at a slower rate than 
between 1947 and 1964. Increasing output per 
worker will continue to more than offset increases 
in output. 

Employment Trends 

191ft -61+. Employment in the lumber industry fell 
from 845,000 to about 603,000 between 1947 and 
1964 — a decline of about 29 percent. This oc- 
curred primarily as a result of increased mechani- 
zation, which increased output per worker more 
than enough to offset gains m production. Lum- 
ber output increased more slowly than it might 
have because of the growing use of other materials 
in construction, packaging, and manufacturing. 

In 1964, 42 percent of the lumber workers wore 
employed in establishments engaged primarily in 
sawing and planing lumber and 26 percent were 
employed in establishments producing millwork, 
plywood, and prefabricated structural wood prod- 
ucts. Smaller numbers of workers were employed 
in logging camps and by logging contractors (14 
percent) and by miscellaneous wood products 
establishments (12 percont). The remaining 
workers (6 percent) were employed in establish- 
ments producing wooden containers. 

During the 1947-64 period, employment changes 



limit somewhat the employment growth of sewing 
machine operators. 

Technological developments in the cutting and 
pressing rooms may affect employment require- 
ments for manual operators, suen as markers, cut- 
ters, pressers, and graders. For example, the 
growing application of new photographic methods 
for predetermining the marking of material before 
cutting may reduce the need for markers. The 
more widespread use of automatic die-cutting 
machines for batch cutting of components for 
standardized items such as shirts and work cloth- 
ing is expected to limit the employment growth of 
cutters. A recent development is the use of com- 
puters for calculating data on pattern variations 
needed for size differences. If this development 
gains wide acceptance in the industry, it may limit 
the employment growth of pattern graders. The 
increased use of improved pressing techniques, 
such as the application of steam jets through 
mannequins or forms, may limit the employment 
growth of pressers. 



Except Furniture (SIC 24) 

varied widely among the industry groups, reflect- 
ing different rates of change in production trends 
and in the impact of laborsaving technological in- 
novations. For example, employment declined by 
about one-half in sawing and planing establish- 
ments, and in establishments producing wooden 
containers. In contrast, employment increased by 
slightly more than one-fourth in establishments 
producing millwork, plywood, and related pro- 
ducts. Logging camp and logging contractor em- 
ployment and miscellaneous wood products em- 
ployment remained relatively stable. 

Employment in sawmills and planing mills de- 
creased primarily as a result of increasing mechani- 
zation, improved plant layout, and a reduction in 
the number of establishments. These develop- 
ments wore more than sufficient to offset the in- 
crease in the production of lumber. On the other 
hand, employment declined in establishments pro- 
ducing wooden containers, primarily as a result of 
a decline in the demand for these products. In 
only one industry group— millwork, plywood, and 
related products— was there a substantial increase 
in employment, stimulated by a substantial in- 
crease in output., This increased output resulted 
from the growing demand for products produced 
in these establishments for use in construction and 
manufacturing. However, much of this increase 
in usage was at the expense of products produced 
by sawing and planing mills. Employment in 
establishments producing miscellaneous wood 
products also increased, again reflecting the 



.ANVOWER REQUIREMENTS — 1 904-75 



35 



Employment 
(in OOP 1 s) 



1947 845 

1948 818 

1949 741 

1950 808 

1951 840 

1952 790 

1953 771 

1954 708 

1955 740 

1956 731 

1957 655 

1958 615 

1959 659 

1960 627 

1961 583 

1962 .589 

1963 593 

1964 603 
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strong demand from the construction industry for 
wood products, especially particle board. 

1964.-76. Manpower requirements in this major 
industry group are expected to decline to about 
550,000 by 1975, an annual rate of decrease of ,8 
percent compared with 1.5 percent between 1917 
and 1961. Employment is expected to decline 
despite anticipated increases in demand for lum- 
ber and wood products resulting from rising levels 
of construction and manufacturing activity. In 
addition, the lumber industry’s continuing empha- 
sis on research and development programs is 
expected to increase the markets for many wood 
products. 

Employment trends among the individual indus- 
tries are expected to continue to differ. The in- 
creasing demand for millwork, plywood, and re- 
lated products and miscellaneous wood products 
is expected to cause employment in establishments 
manufacturing these products to increase slightly. 
Items such as wooden panels, plywood, millwork, 

219 2C.S o« - .j. 



and particle board are expected to be in much 
greater demand in the future, reflecting increased 
use by construction and manufacturing industries. 
However, manpower requirements will not in- 
crease as fast as output because of increasing 
mechanization. 

Manpower requirements in sawing and planing 
mills will continue to decline as the impact of 
laborsaving innovations more than offsets in- 
creased output. In addition, plywood and veneer 
products are expected to continue capturing mar- 
kets now held by lumber, thus limiting growth in 
the demand for lumber. 

1 

tor 

mand is expected to accelerate for many types of 
forest products, continued improvements in the 
harvesting and transporting of logs will tend to 
limit manpower needs. 

Employment in establishments producing 
wooden containers is expected to continue to de- 
cline through the mid-1970’s. Containers made of 



. decline in logging camp and logging eontrac- 
employment also is expected. Although de- 
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motal, plastic, and paperboard will continue to 
oiler strong competition to wooden containers in 
the years ahead, especially since these substitute 
containers are generally lighter and more durable. 
Manpower needs in these establishments also will 
tend to be limited by increasing mechanization. 

Effects of Technological Developments on 
Future Employment 

Technological developments will continue to 
have a substantial impact upon the number and 
characteristics of jobs in the lumber industry 
through the mid-1970’s. Although this major in- 
dustry group is already highly mechanized, con- 
tinued modernization of facilities is expected dur- 
ing the coming decade. Increasing mechanization 
and greater utilization of laborsaving machines is 
expected. Greater mechanization in the lumber 
industry should stimulate requirements for repair- 
men and other skilled workers and reduce require- 
ments for unskilled workers. As the lumber in- 
dustry does more research and quality control of 
wood products, the need for technicians and re- 
search people should increase. 

Changes in logging operations in the 19G4-75 
period may have a significant effect on employ- 



ment in logging camps. More truck and tractor 
drivers will be needed, but the size of the cutting 
crew may bo reduced as the equipment becomes 
more powerful and mobile. The use of balloons 
and helicopters m the transporting of lo^s could 
permit logging in woodlands having terrain that 
cannot bo traversed economically by conventional 
equipment. Use of such equipment would increase 
requirements for pilots and balloon riggers and 
operators, while limiting the need for operators 
of conventional equipment. 

In sawing and planing operations, the increased 
use of conveyor bolts, electronic sorting devices, 
and higher speed equipment should increase op- 
erating efficiency, at the same time limiting the 
need for manual handling of material by unskilled 
laborers. 

In the next 10 years, many now plywood and 
veneer manufacturing plants are expected to be 
built. These now plants will be highly mechanized, 
and require relatively few employees. The coming 
decade should see additional closing of marginal 
plants and companies in the lumber industry. 
These mills and companies will bo forced to close 
or merge because of intensive competition and in- 
creased productivity in the more modern mills. 



Furniture and Fixtures (SIC 25 ) 



Summary 

Employment requirements in the furniture and 
fixtures major industry group are expected to in- 
crease by more than one-fourth in the 1961-75 
period, despite significant increases in output per 
worker. 

Employment Trends 



1958-64. 11 The greatest increase in employment 
occurred in establishments producing household 
furniture, almost 13 percent. Employment in- 
creased by more than 10 percent in establishments 
engaged m manufacturing office furniture: by 
about. 13 percent in both the partitions, shelving, 
lockers, and store fixtures industry group, and in 
establishments producing other furniture and 
fixtures. 



1947-64. Employment in this major industry 
group increased from 336,000 to 406,000 between 
1947 and 1964, an annual rate of about 1 percent. 

In 1964, nearly three-fourths of tho workers in 
this major industry group worked in establish- 
ments producing household furniture, such as sofa 
beds, studio couches, and mattresses and bed- 
sprmgs. Slightly less than one-tenth of tho work- 
ers were employed in establishments engaged in 
nnmufacturing partitions, shelving, lockers, and 
olliee and store fixtures. More than one-tenth of 
the workers were employed in establishments pro- 
ducing public building and related furniture, and 
miscellaneous furniture and fixtures. Tho remain- 
lng workers wore employed in establishments mak- 
ing oflice furniture. 

The employment growth rates were similar 
among the industries of this major group between 



1964-75. Manpower requirements in this major 
industry group are expected to rise by about one- 
fourth between 1964 and 1975 to about 510,000. 
Demand for this major industry group’s products 
is expected to increase rapidly during the next 
decade. However, increasing mechanization and 
larger factory units will tend to increase the effi- 
ciency of production and limit employment 
growth. Demand for household furniture will be 
stimulated by, among other things, continued in- 
creases in population, now family formation, rising 
disposable personal income, and the number of 
families with two homes. The anticipated in- 
crease in construction of commercial, industrial, 
and public buildings will contribute to high levels 
of demand for furniture, fixtures, and partitions. 

M 11LS employment (payroll) data for all fnrnitnm 

F B available only for tbo yonra since ions. However^ 
i , two wcinentn are available for earlier perlodo^nmre 

d "“ 1031 ,oi 
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Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board. 



Effects of Technological Developments on 
Future Employment 

Teclmological developments will have a signifi- 
cant impact upon the number and characteristics 
of jobs in furniture manufacturing despite the 
small-scalo operations and the lack of product 
standardization that now characterize plants in 
this major industry group. Examples of new 
equipment that are expected to reduce require- 
ments for semiskilled workers producing wood 
furniture is the introduction of now automatic pro- 
filers and routers. A recently developed autumn- 




cutouts in wood or decorative carving over flat 
and curved surfaces, can bo programed for an au- 
tomatic and continuous course. Relatively un- 
skilled operators need only to place material for 
the process. 



In some manufacturing plants, automatic stack- 
ers, conveyors, and hoppers are replacing unskilled 
laborers employed to transfer materials between 
machines and processes. Recent innovations in- 
clude the linking of machines, which reduces re- 
quirements for machine operators. In addition, 
the greater use of pneumatic power changers and 
assembly machines should reduce requirements for 
production workers in tho assembly of frames, 
case ends, drawers, and chairs. One typo of as- 
sembly machine in use can take parts from a ten- 
oner machine, feed metal parts from hoppers, in- 
sert tlieso parts, drive in up to eight, pins or nails 
and eject tho finished products on conveyors, La- 
bor requirements for finishing are also being re- 
duced through the use of infrared electric drying 
ovens. In addition, a recently developed drying 
and finishing system reportedly eliminates all man- 
ual handling in the finishing process and, in one 
modern plant, has reduced total drying and finish- 
ing timoby 80 percent, 
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Paper and Allied Products (SIC 26 ) 



Summary 



_ Employment requirements in the paper and al- 
lied products major industry group are expected 
to increase from 625,000 in 1964 to about 775,000 in 
1975, Production will rise substantially, primar- 
ily because of rising population, increased busi- 
ness activity, and higher per capita consumption 
of paper products. However, employment is ex- 
pected to grow slower than production, because 
technological changes are expected to increase out- 
put per worker, particularly in the pulp, paper, 
and paperboard mills. 

Employment Trends 



1947 - 64 . Employment in the paper and allied 
products major industry group increased from 
465,000 to 625,000 between 1947 and 1964, or ap- 
proximately 84 percent, as production more than 
doubled. 

More than two-fifths of the employees en- 
gaged in the manufacture of paper and allied prod- 
ucts in 1964 wore in establishments manufacturing 
pulp, paper, paperboard, and building paper and 
board, Nearly one-third were in establishments 
making paperboard containers and boxes, includ- 
ing folding and setup paperboard boxes; corru- 
gated and solid fiber boxes; sanitary food 
containers; and fiber cans, tubes, and drums. The 
remaining workers were in establishments produc- 
ing converted paper products, such as coated and 
glazed papers, envelopes, and sanitary paper 
products. 

Between 1958 and 1964, w employment growth 
among the three broad segments of this major in- 
dustry differed widely, reflecting in part differ- 
ences in the increase in product demand and in 
the rates of introduction of laborsaving technol- 
ogy. Employment, increased rapidly in establish- 
ments producing converted paper and paperboard 
products, except containers and boxes. Addi- 
tional workers were needed during this period to 
meet the increasing demand for the industry’s 
products, particularly for coated and processed 
papers, sanitary tissue health products, and gro- 
cers’ and multiwall bags. Multiwall bags have 
largely replaced textile bags as containers for such 
products as flour, sugar, and animal feeds, and are 
also used in packaging cement, certain chemicals, 
and fertilizers. 

Employment in establishments making paper- 
board containers and boxes increased moderately 
between 1958 and 1964, reflecting the rapidly grow- 




ing demand by industrial users for such products 
as corrugated boxes, pads, and partitions, 
folding paperboard boxes, and sanitary food 
containers. 

Employment in establishments producing pulp, 
paper, paperboard, and building paper and board 
changed only slightly as the production increase 
between 1958 and 1964 was offset by increasing 
output per worker, resulting mainly from the 
growing application of technological innovations. 



1964 .- 75 . Employment requirements in the major 
industry group are expected to rise by 2*4 percent 
between 1964 and 1975, to about 775,000. Produc- 
tion of paper and paper products is expected to 
rise rapidly through the mid-1970’s stimulated by 
population growth, general business expansion, 
and rising per capita consumption of paper 
products. Growing outlays for research and the 
development of new products also are expected to 
increase production and employment. 

Employment trends for individual paper and 
paper products industry groups are expected to 
differ significantly because of differences in levels 
of demand and in the impact of technological de- 
velopments. For example, although output in 
establishments producing paperboard containers 
and boxes is expected to increase rapidly, require- 
ments in those establishments should rise only 
moderately because of rapid increases in output 
per worker. Output will bo spurred by the devel- 
opment of now products and the application of 
oxisting products to new markets. For example, 
a now technique has recently been developed for 
laminating kraft paper to verv thin sheets of 
steel, which could be used for folding cartons and 
corrugated shipping containers. The recently de- 
veloped fiber-loil can, currently widely used for 
such products as motor oil and irozen fruit juices, 
is another product for which new uses are being 
found. 

Employment in establishments producing vari- 
ous types of converted paper products is expected 
to increase moderately. The development of new 
paper products, including combinations of paper 
with plastics and metals, should continue to stimu- 
late indust rial and consumer demand, Examples 
of new paper products recently introduced, or to 
bo introduced shortly, include industrial wipes, 
disposable liquid containers, stretchable grocery 
and refuse bags, paper tents and sleeping bags, im- 
proved paper textiles and clothing for men and 
women, and even special types of coated paper for 
uso in spaco vehicles, 

In contrast, employment in establishments 
producing pulp, paper, paperboard, and building 
paper and board is expected to increase only 
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slightly through the mid-1970’s as the rising de- 
mand for paper— including such basic, heavy- 
tonnage items as printing and line papers for use 
in books, periodicals, and other printed products— 
is nearly offset by increasing output per worker re- 
sulting from growing mechanization and automa- 
tion of the industry's production processes. 

Effects of Technological Developments on 
Future Employment 

Technological innovations are expected to have 
a significant effect on the number and character- 
istics of jobs in this major industry group through 
the mid-1970s. Laborsaving technological inno- 
vations will have a particularly significant impact 
on employment requirements in the pulp, paper, 
and paperboard industry groups. For example, 
the use of huge continuous digesters that utilize a 
steady flow of chips provides easier removal of 
chemicals and washing liquors and, with the aid of 
electronic controls such as the magnetic flowmeter, 
delivers a steady flow of uniform pulp of high- 



flber content. The increasing conversion to con- 
tinuous pulping will change not only the charac- 
teristics of Jobs such as digester operator, but 
probably will decrease the number of workers re- 
quired in pulping operations. In addition, in the 
conversion ot pulp into paper and paperboard, 
technological advances will continue to increase 
paper machine widths «uu speeds, and continued 
expansion in the use of the trailing blade coator 
will increase production speed and improve the 
quality of coated papers. Such developments are 
increasing employment requirements for highly 
skilled maintenance and repair workers respon- 
sible for keeping this complex equipment in good 
working order and limiting growth in the require- 
ments for paper machine operating crews. 

Pulp and paper manufacturers are placing in- 
creasing emphasis on automatic quality control 
through instrumentation. The trend in instru- 
mentation is toward centralized control systems 
that allow a few workers to monitor and control 
production processes. New electronic instruments 
are being used increasingly. For example, the 



40 



studies: outlook for technological change and employment 



radioisotope (beta) gage is being used on paper 
machines to measure and control the “basis weight 
of paper and paperboard, and the thickness of 
coated, laminated, and impregnated paper prod- 
ucts, In addition, high-speed computers are 
coming into limited use for controlling the con- 
tinuous digester and the paper machine. A com- 
puter makes possible better control of operations 
through rapid collection and analysis of produc- 
tion data, such as type and moisture of wood chips, 
alkali ratio, and retention time at cooking temper- 
ature in pulping operations ; and consistency and 
flow of feed stock, water removal rate, and drying 
temperatures in papermaking. Computer control 
of the paper machine can accelerate grade changes 
and prevent breaks in the web, while providing 
optimum use of input materials and greater ma- 
chine productivity. Thus, expansion in the appli- 
cation of instruments and computers should reduce 



traditional operator requirements while boosting 
the need for engineers, technicians, personnel 
trained in the operation of computers and periph- 
eral equipment, and maintenance and repair 
workers, such as instrument repairmen, 

In the converted paper products and the paper- 
board containers and boxes industry groups, re- 
quirements for workers such as hand-feed machine 
operators and materials handlers and packers will 
continue to be affected adversely by the growing 
use of automatic packaging machines; conveyor 
systems; multioperation cutting, creasing, and 
stripping machines; multioperation printing and 
folding machines; palletizing; and mechanized 
baling operations. On tlio other hand, the trend 
toward printing on containers at the converting 
establishments should increase requirements for 
printing craftsmen and workers in related 
occupations. 



Printing, Publishing, and Allied Industries (SIC 27) 



Summary 

Employment requirements in the printing, pub- 
lishing, and allied industries are expected to 
increase moderately between 1964 and 1975. 
Although the increasing use of both automated 
and more highly mechanized production equipment 
will limit employment growth in this major indus- 
try group, employment is still expected to increase 
faster than in manufacturing as a whole. 

Employment Trends 

1947 - 64 ' Employment in this major industry 
group increased from 721,000 to 951j000 between 
1947 and 1964, a gain, of almost one-third. 

In 1964, over a third of all the workers m this 
major industry group were employed in the news- 
paper industry group. Nearly a third were em- 
ployed in the commercial printing industry group, 
which includes establishments using lithographic, 
letterpress, or gravure equipment The remain- 
ing employees were in the following industries: 
periodical printing and publishing (7 percent) ; 
book printing and publishing (8 percent) ; book- 
binding and related industries (5 percent) ; and 
other printing and publishing industries (12 per- 
cent), which includes service industries to the 
trade. 

Between 1947 and 1964, employment growth 
among the segments comprising this major indus- 
try group varied, reflecting differences in produc- 
tion increases, changes in production processes, 
and the rate of introduction of highly mechanized 
and automated equipment, Employment growth 
was most rapid (89 percent) in the lithographic 
segment of the commercial printing industry. 



Tho introduction of longer lasting printing plates, 
and faster web offset presses significantly increased 
the application of this process to large-scale pro- 
duction. The lithographic process is being used 
increasingly for printing books, periodicals and 
nowspapers. In addition, the lithographic process 
has several advantages oyer other printing proc- 
esses. Using this process, illustrations are of equal 
or higher quality and less expensive to produce; 
printing plates can be produced faster; and make- 
ready time on presses is shorter than for letter- 
press or gravure presses. Employment in the 
jook printing and publishing industry increased 
py moro than 50 percent despite the increasing 
application of technological laborsaving equip- 
ment. This growth in manpower requirements 
was stimulated by the increasing demand for 
books by schools, colleges, and by individuals. 

Although employment in the newspaper indus- 
try increased by 35 percent over tho 17-year period, 
1947-64, more than three-fourths of this increase 
occurred prior to 1958. Tho decline in the rate of 
employment growth after 1958 reflected the in- 
creasing pace of technological change in produc- 
tion equipment, tho decrease in tlio total number 
of large metropolitan dailies, and the growing 
practice of many small nowspapers to contract out 
their printing work to larger newspapers or other 
printing establishments. 

Employment grew least in the periodical pub- 
lishing and printing industries segment of this 
major industry group, increasing by only 4 percent 
over tho 1947-64 period, reflecting in part, 
changes in production methods. 

Between 1958 and 1964, 13 employment increased 
nearly 12 percent in the bookbinding and related 



m BLS employment (payroll) data are not arallablo for all 
Industry groups for the years prior to 1008. 
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industries, despite the increasing mechanization of 
the production process. This increase reflected the 
growing demand for books, catalogs, and other 
materials requiring binding or other finishing 
operations. Although total employment in other 
printing and publishing industries increased by 
12,5 percent in the 1958-01 period, employment de- 
clined in two of the industries in this group. Elec- 
trotyping and stereotyping employment decreased 
by approximately 25 percent as a result of tech- 
nological changes in platecasting equipment, as 
well as the increasing use of offset printing, which 
requires no electrotype or stereotype printing 
plates. Employment decreased nearly 10 percent 
in the photoengraving service industry, primarily 
because of technological changes in photoengrav- 
ing processes. 

196 /^- 75 . Employment requirements in this major 
industry group are expected to increase moderately 
to about 1.1 million, over the 1904-75 period, do- 
spito the increasing use of labor saving technologi- 



cal developments in printing production equip- 
ment, Employment of nonproauction workers is 
expected to increase most rapidly. 

Production of printed material is expected to 
continue to show a substantial growth because of 
the rapid, increase in the school-age population; 
Federal aid to education: high consumer expendi- 
tures for books, periodicals, newspapers, etc.; 
greater use of prepackaged goods including 
printed cartons, wrappers, labels, assembly instruc- 
tions, etc.; the rapidly growing use of various 
types of business forms; the increasing emphasis 
on advertising; and the general growth of the 
economy. Different rates of increase in printing 
output and in the adoption of laborsaving techno- 
logical developments will result in different em- 
ployment trends for individual industries within 
the ma j or group. For example, manpower require- 
ments in the newspaper industry are not expected 
to increase and may decline slightly because of the 
introduction or the increasing use of automatic or 
highly mechanized equipment including computer- 
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controlled automatic typesetting; the use of photo- 
composition for newspaper advertising; highly 
mechanized platecasting equipment; and auto- 
mated and mechanical equipment in the mailroom, 
where papers are automatically stacked, counted, 
and tied in bundles. 

The anticipated rapid growth in the demand for 
printed materials is expected to increase manpower 
requirements in the hook industry and m the 
bookbinding and related industries. These in- 
creases are expected despite the automation of 
typesetting equipment and the increased mechani- 
zation of bindery equipment. 

Manpower requirements in this major industry 
group may be adversely affected by the trend 
among other industries, such as paper and paper- 
board converting and baking, to operate “captive” 
printing shops. 

Effects of Technological Developments on 
Future Employment 

Technological developments, primarily in type- 
setting, platemaking, and in binding and related 
operations, are expected to have a significant effect 
on the number and characteristics or printing pro- 
duction jobs, and on the number of apprenticeships 



that have been characteristic of the skilled print- 
ing trades. 

Although automated typesetting equipment has 
been in operation in some plants for a number of 
years, the rapidly increasing use of such equip- 
ment, together with the growth of computer con- 
trol of the typesetting process is expected to reduce 
unit labor requirements for typesetting machine 
operators and tape-perforating machine operators. 
Automatic typesettmg will also reduce the skill 
requirements for typesetters and the number of 
apprenticeships in composing room occupations. 

The growing utilization or more automatic plate- 
casting equipment, and the increasing use of offset 
presses in the newspaper industry wnl continue to 
reduce the need for stereotypers who produce the 
duplicate plates used in letterpress printing. 

Many technological innovations have been incor- 
porated in finishing processes in .the newspaper 
industry and in the book printing and bookbinding 
industries, and more extensive use of these proc- 
esses is expected in the future. These innovations 
are expected to reduce the need for mailroom em- 
; fioyees in the newspaper industry ; and the techno- 
logical innovations in collating, gathering, and 
finding operations will reduce the need for bindery 
hands and for bookbinders. 



Chemicals and Allied Products (SIC 28) 



Summary 

Employment requirements in plants manufac- 
turing chemicals and allied products are expected 
to increase from 877,000 in 1964 to 1.1 million in 
1975, an increase of about 25 percent. The in- 
creasing application of technological innovations 
is expected to increase output per worker; how- 
ever, production is anticipated^ to increase at a 
much faster rate than output per worker. 

Employment Trends 

194 ?^> 4 - Employment in chemicals manufactur- 
ing increased more than three times as rapidly as 
total manfacturing employment between 1947 and 
1964. During the same period, the production of 
chemicals increased 284 percent as compared with 
a 100-percent increase in total manufacturing 
production. In 1947, 649,000 workers were em- 
ployed in establishments producing chemicals and 
allied products; by 1964, employment had risen to 
877,000 (a rise of about 35 percent), primarily be- 
cause of a rapid increase in the number of 
nonproduction workers. 

In 1964, nearly a third of total employment in 
this major industry group was in establishments 
making industrial inorganic or organic chemicals 



and about a fifth was in plants producing plastic 
materials and synthetic resins, synthetic rubber, 
synthetic and other manmade fibers, except glass. 
The remaining workers were employed m estab- 
lishments producing products such as drugs, clean- 
ing preparations, toilet preparations, paints, agri- 
cultural chemicals, and gum and wooa chemicals. 

Although employment in each of the chemical 
industry groups rose between 1958 and 1964, 14 the 
rates of growth differed significantly. Employ- 
ment increased most rapidly (nearly 30 percent) 
in establishments producing plastics and syn- 
thetics, mainly as a result of the development of 
new plastics and synthetics and new uses for them, 
including a growing variety of automobile com- 

E onents and textile products. Rises in the num- 
er of consumers, in spendable income, and in the 
variety of products produced also stimulated em- 
ployment growth in establishments producing 
soaps, cleaning preparations, and toilet goods. 
Rapid employment gains in plants producing agri- 
cultural chemicals reflected the growing role of 
fertilizers, pesticides, vitamins, and antibiotics (for 
farm animals) and other chemicals in modem 
farming techniques. In contrast, employment rose 
only slightly in the large industrial chemicals in- 



M BLS employment (payroll) data for Individual chemical In- 
dustry groups are not available for the years prior to 1958. 
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dustry group, as continuous flow process tech- 
nology significantly increased output per worker. 

The demand for chemicals and allied products 
has been stimulated in recent years by the tremen- 
dous increase in research and development activity, 
which resulted in many new chemical products 
such as petrochemicals. Rising R&D activity 
also contributed to the increase m nonproduction 
worker employment. In 1963, R&D expenditures 
by the chemicals industry totaled $1.25 billion — 
10 percent of all R&D funds expended by industry, 
ana nearly double the amount spent by the major 
industry group in 1956. It has been reported that 
more than half of the products now sold by the 
chemical industry were not in commercial produc- 
tion in 1939. For example, more than 90 percent 
of the estimated 4,000 drugs and pharmaceuticals 
being used in the United States today have been 
developed commercially within the past decade 
or so. 



1964 .- 75 . Employment requirements in chemicals 
manufacturing are expected to increase rapidly in 
the years ahead. By 1975, employment needs in 
this industry are expected to reach 1.1 million, 
approximately one-fourth higher than the 877,000 
employed in 1964. The annual rate of employ- 
ment growth implied by the projection — about 2.2 
percent — is slightly faster than the 1947-64 trend 
in this industry and about 2 times as fast as the 
anticipated increase in manpower needs in manu- 
facturing as a whole. 

The output of chemicals and allied products is 
expected to be spurred by rising levels of indus- 
trial activity, resulting mainly from rising popula- 
tion and personal and corporate income. Rising 
levels of expenditures for research and develop- 
ment should continue, resulting in new products 
and markets for chemicals and allied products. 

Production and employment is expected to in- 
crease especially rapidly in several chemical in- 
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dustry groups. For example, expenditures for 
drugs are expected to rise sharply in the years 
ahead, mainly because of rising personal income, 
health standards, and population, particularly of 
persons age 55 and over. Also, the drug industry’s 
extensive research and development program may 
yield a broad range of new products that will 
stimulate demand, e.g., drugs to combat cancer and 
heart disease, and new synthetic antibiotics. De- 
mand for plastics is also expected to increase, par- 
ticularly for new reinforced plastics with new and 
improved properties for use in building construc- 
tion, automobiles, housewares, and packaging. In 
addition, the demand for industrial chemicals, 
such as acids, salts, and other basic raw materials, 
will continue to spur production. 

Effects of Technological Developments on 
Future Employment 

Technological innovations in the chemical in- 
dustry are expected to increase output per worker 
significantly. The increasing use of technological 
laborsaving devices will be particularly significant 
in establishments producing industrial chemicals, 
petrochemicals, and plastics and other synthetics. 
For example, computers are already being used to 
direct ana control entire production processes, in- 
cluding automatic testing and analysis to ensure 
optimum quality control. The more widespread 
use of such equipment is expected to reduce the 
number of operatives needed for continuous flow 
production processes and increase requirements 



for maintenance personnel, such as instrument 
repairmen. Computers are also being used to 
chart the quickest and most effective method of 
overhauling and repairing chemical reactors, and 
of designing pipe layouts for replacement or plant 
additions. New lining materials, which are ex- 
pected to increase the life of chemical reactors and 
other vessels, thereby reducing day-to-day repair 
and maintenance, may reduce requirements for 
vessel maintenance personnel. 

Although the “batch” method of production in 
the drug, paint, dyes, and soap industries is not 
readily adaptable to widespread automation, tech- 
nological laborsaving developments are expected 
in production-related activities. For example, the 
increasing use of automatic packaging machines, 
instrumonted-conveyor systems, automated-pallet- 
izing machines, and computer-controlled shipping 
devices will continue to displace operatives, 
material handlers, and shipping and receiving 
personnel. 

Other technological innovations that are ex- 
pected to be used extensively throughout this 
major industry group include television monitor- 
ing of production processes, radioactive chemical 
processing, and electronic sensing instruments 
that replace mechanical testing and measuring 
devices. The widespread application of increas- 
ingly complex production processes requiring 
extensive instrumentation is expected to increase 
requirements for technical workers — scientists, 
engineers, and technicians. 



Petroleum Refining and Related Industries (SIC 29) 



Summary 

Employment requirements in petroleum refining 
and related industries are expected to continue de- 
clining during the 1964-75 period, although at a 
slower rate than between 1947-64. The employ- 
ment impact of laborsaving technological develop- 
ments is expected to be less than during the past 
10 years. 

Employment Trends 

1947-64,. Employment in the petroleum refining 
and related industries major industry group in- 
creased 9 percent — from 2*21,000 to 241,000 work- 
ers — between 1947 and 1953 ; however, during the 
next 11 years employment declined about 24 per- 
cent. The employment decline was primarily in 
the petroleum refining industry group, which his- 
torically has made up over 80 percent of the major 
industry groups’ total employment. In the re- 
maining industry groups — paving and roofing ma- 



terials and miscellaneous products of petroleum 
and coal — employment remained relatively stable 
during the 1958-64 period, with about 34,000 
workers. 15 Output per worker increased — espe- 
cially in petroleum refining — as automation was 
increasingly applied to production processes. For 
example, even as employment and the number of 
operating refineries decreased, between 1953 and 
1964, refinery throughput capacity rose 39 per- 
cent. Output of petroleum refinery products 
increased as demand rose for fuel for transporta- 
tion, heating, and power ; lubricants for motor ve- 
hicles and industrial machinery; and raw mate- 
rials for the fast-growing petrochemical industry. 

1964-75. Manpower requirements in this major 
industry group are expected to decline by 13 per- 
cent between 1964 and 1975, from 183,000 to 160,- 
000, in spite of significant increases in the produc- 



13 KLS employment (payroll) data for these industry groups are 
not available for years prior to 1958. 
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tion of petroleum. The petroleum industry allo- 
cates a large part of its financial resources to 
research and development. Such actvity is ex- 
pected to continue in the future, resulting in new 
products and markets for petroleum products and 
high levels of employment for scientists, engi- 
neers, and technicians. 

Employment in petroleum refining and related 
industries is expected to decline at a slower rate 
through the mid-1970’s than between 1958 and 
1964, because many automated techniques have al- 
ready been incorporated into the production pro- 
cesses of this industry — particularly petroleum re- 
fining. As a result, future technological advances 
are expected to improve upon existing processes, to 
enlarge production capacities, and to create new 
products. Increases in contract-service mainte- 
nance could reduce employment requirements in 
this industry in the future. In 1962, it was esti- 
mated that about 5,500 contract-service workers 
were performing maintenance in petroleum refin- 
eries. These workers were not counted as being 
employed in the petroleum refining industry. 



Although consumption of petroleum is expected 
to rise substantially during the next decade (some 
experts estimate as much as 40 percent), the out- 
look is for fewer, but larger ? capacity plants that 
use highly mechanized techniques and employ rel- 
atively few workers. 

Effects of Technological Developments on 
Future Employment 

Technological developments in this major in- 
dustry group during the decade ahead are expected 
to continue to increase output per worker, par- 
ticularly in petroleum refining. The continuous 
flow process is the basic technology underlying the 
rapid strides this industry has made toward com- 
plete automation. Automatic controls and re- 
cording and measuring devices have speeded this 
trend. Operators are no longer needed to open 
and close valves, adjust liquid flow rates, or con- 
trol reactor temperatures. A computer-controlled 
closed-loop system can control, test, record, adjust, 
and regulate an entire production process auto- 
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matically. Output per worker is rising through 
use of refining processes such as hydrocracking, 
which has increased the return from each barrel of 

crude oil. „ 

Maintenance, a critical factor in this industry, 
is also being influenced by technological innova- 
tions. Newer, stronger, corrosion-resistant ma- 
terials are prolonging the periods between turn- 
arounds — major overhauls — thereby reducing the 
requirements for maintenance workers, usually 
skilled craftsmen such as pipefitters, boilermakers, 
and welders. Computers are being used to pro- 
gram turnarounds and to draft layouts for piping 



systems, thereby reducing unit labor requirements 
for maintenance workers and draftsmen. 

Technological innovations also may change 
worker skill requirements. For example, opera- 
tors will need to know the entire production proc- 
ess to be able to correct a process malfunction. 
Maintenance workers may need multiple craft 
skills to enable them to work in more than one 
area. The use of increasingly complex electronic 
instrumentation will raise skill requirements for 
instrument repairmen. More trained clerical 
workers may be needed to operate office machines 
and other peripheral computer equipment. 



Rubber and Miscellaneous Plastics Products (SIC 30) 



Summary 

Employment requirements in establishments 
manufacturing rubber and miscellaneous plastics 
products are expected to increase by about 34 per- 
cent between 1964 and 1975. Rising demand for 
rubber and plastics products should more than 
offset increases in output per worker. 

Employment Trends 

1947 - 64 -. Employment in rubber and miscellane- 
ous plastics products manufacturing establish- 
ments increased about three times as rapidly as in 
total manufacturing between 1947 and 1964. 
Workers employed in this industry rose from 323,- 
000 in 1947 to 434,000 in 1964— an increase of one- 
third. During this period, production nearly 
tripled j most of this gain was recorded between 
1954 and 1964. 

Of total workers in this major industry group 
in 1964, about 23 percent were employed in the 
tires and inner tubes industry, about 38 percent 
in other rubber products industries (rubber foot- 
wear, reclaimed rubber, and fabricated rubber 
products, n.e.c.), and about 39 percent in the mis- 
cellaneous plastics products industry. 

Employment growth has varied among the in- 
dustries in this major group. During the 1958-64 
period, 16 employment rose extremely fast in the 
miscellaneous plastics products industry (69 per- 
cent) , rapidly in the other rubber products indus- 
tries (18 percent)-, but declined moderately in the 
tire and inner tube industry (5 percent) . 

The varied employment growth rates were the 
results of two significant factors — increased de- 
mand for the many and diverse rubber and plas- 
tics products and increasing use of laborsaving 
technological devices in the tire industry. De- 

18 BLS employment (payroll) data for the other rubber products 
Industry are not available for yearB prior to 1958. 



mand for tires increased steadily, but laborsaving 
innovations more than offset the rising demand 
and employment declined. On the other hand, 
the rapidly rising demand for other rubber and 
plastics products required many additional work- 
ers because of the large and diverse numbers of 
such products continually being developed. 

1964 - 75 . Manpower requirements for the rubber 
and miscellaneous plastics products major indus- 
try group are expected to increase very rapidly 
in the decade ahead. By 1975, employment is ex- 
pected to reach 580,000, about a 34-percent increase 
over the 1964 level. The annual rate of growth 
implied by this projection — 2.7 percent — is slower 
than the 1958-64 rate (3.9 percent), but still 
almost 2i/ 2 times as great as that implied by 
the projections for total manufacturing. Employ- 
ment is expected to continue to increase in estab- 
lishments producing miscellaneous plastics prod- 
ucts and rubber products other than tires and inner 
tubes. Employment in the tire and inner tube 
industry is expected to show little or no change 
during the next decade. 

In the rubber products industries, other than 
tires and inner tubes, such items as footwear, drug 
and medical sundries, wire and cable coatings, and 
foam rubber are expected to continue in high de- 
mand. The relatively low demand for many 
products makes the introduction of laborsaving 
technological innovations difficult in most estab- 
lishments manufacturing rubber products other 
than tires and inner tubes; therefore, manpower 
levels are expected to increase in such establish- 
ments. Demand is expected to rise fastest for the 
products of the miscellaneous plastics industry re- 
sulting from the rapid growth of construction, 
transportation, appliances, packaging, general in- 
dustrial applications, and consumer products. 
Government-sponsored aerospace activities are ex- 
pected to spur additional demand for plastics prod- 
ucts. As more uses for plastics products continue 
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to be found, manpower requirements will continue 
increasing. Demand for tires and inner tubes, 
which accounted for 63 percent of all new rubber 
consumption in 1964, will continue to increase. 
However, increasing mechanization of production 
processes is expected to slow employment growth 
in the tire and inner tube industry. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to con- 
tinue to affect the level of employment and occu- 
pational distribution in the rubber and miscel- 
laneous plastics products establishments. In the 
tire and inner tube industry, increasing use of 
automatic and semiautomatic machines, and elec- 
tronic control equipment in processes such as tire 
building, and curing are expected to reduce unit- 
labor requirements for operators. For example, 
new curing equipment requires one pot heater 



tender (operator) per five machines, compared to 
a 1-to-l ratio on the old machines. Greater reliance 
on automatic conveyor systems will reduce the need 
for materials handlers, but increased mechaniza- 
tion is expected to raise requirements for mainte- 
nance mechanics and instrument repairmen. Re- 
search and development efforts will continue to 
require large numbers of scientists, engineers, and 
technicians for future technological advances. 

In the rubber products industries, other than 
tires and tubes, technology has developed a large 
number of diverse products such as rubber foot- 
wear, belts and belting, hose and tubing, floor and 
wall covering, medical and drug sundries, and 
toys. . Mechanized production systems are being 
u^d in some areas such as drug sundries and some 
facets of footwear production. However, the in- 
sufficient volume and the large number of different 
products manufactured make it difficult to auto- 
mate many of the production processes in this sec- 
tor of rubber manufacturing. 

In establishments producing miscellaneous plas- 
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tics products, significant advances have been made 
in product development. Plastics are being devel- 
oped to replace many materials such as metal, 
wood, glass, and leather. In most cases, these new 
plastics products can be fabricated more easily 
and economically than with conventional materi- 
als. Production processes in plastics manufactur- 
ing establishments already include mass production 
methods of molding, casting, and extrusion ; there- 



fore, the anticipated increases in demand are ex- 
pected to be met by enlarging production capaci- 
ties — new plants or additions — and hiring, more 
operators and related plant workers. As in the 
ast, the emphasis of research and technological 
evelopment is expected to be in product adapt- 
ability and substitution, which will continue to re- 
quire large numbers of scientists, engineers, and 
technicians. 



Leather and Leather Products (SIC 31) 



Summary 

Employment in leather and leather products 
manufacturing establishments, which declined 
moderately between 1947 and 1964, is expected to 
remain close to 1964 levels through the mid-1970’s. 
Laborsaying technological developments, and 
competition from rubber footwear and foreign 
shoe imports are expected to be significant factors 
in limiting labor requirements despite increasing 
demand for domestic nonrubber footwear. 

Employment Trends 

1947 - 64 - Employment in this major industry 
group declined from 412,000 in 1947 to about 
348,000 in 1964, a decline of about 16 percent. 

In 1964, about three-quarters of total leather 
and leather products employment was in two 
industries — footwear (except rubber), and hand- 
bags and other personal leather goods. The re- 
maining workers were employed in the following 
industries: Leather tanning and finishing; indus- 
trial leather belting and packing; boot and shoe 
cut stock and findings; leather gloves and mittens; 
luggage ; and other leather goods. 

A large proportion of the employment decline 
in this major industry group between 1947 and 
1964 was borne by the leather tanning and finish- 
ing industry, where employment fell about 44 
percent as manufacturers of shoes and other 
leather products increasingly substituted man- 
made materials for leather. The number of 
workers in the footwear (except rubber) industry 
declined about 10 percent in the same period, pri- 
marily because or the growing importation of 
shoes (which accounted for almost 10 percent of 
total U.S. consumption in 1963) and increases in 
output per worker. Manufacturers were able to 
reduce labor requirements by making shoes of 
simpler construction, by using manmade mate- 
rials, and by using more automatic equipment. 

Between 1958 and 1964, 17 employment in the 



w BLS employment (payroll) data are not available for 6 of the 
8 leather and leather products Industry groups for- the years prior 



remaining leather and leather products industry 
groups, combined, was relatively stable. 

1964 - 76 . Employment requirements in leather 
and leather products manufacturing in 1975 are 
expected to remain at about the same level as in 
1964. Domestic production of nonrubber foot- 
wear is expected to increase gradually to 1975, 
although some of the increased demand for foot- 
wear generated by an increasing population prob- 
ably will be supplied by imports. In terms of 
employment, increasing output jDer worker is ex- 
pected to offset the moderate rise in output. More 
use of manmade materials as substitutes for 
leather, the development of more uniform leathers, 
and improved production machinery are the 
primary factors that are expected to increase 
production efficiency. 

Employment in leather tanning and finishing 
is expected to continue to decline as mechaniza- 
tion of the processing of hides increases, and 
manmade materials make further inroads. The 
industry, however, is finding ways to make a bet- 
ter, more unifonn product, and the full effect of 
manmade materials will be blunted to the extent 
that this development succeeds. 

Effects of Technological Developments on 
Future Employment 

In recent years, competition from imports of 
footwear and from domestic rubber footwear has 
stimulated U.S. manufacturers of nonrubber 
footwear to take a much greater interest in new 
manufacturing techniques and equipment. For 
example, a new manufacturing process for casual 
shoes eliminates most traditional shoemaking 
operations. A line of women’s casual shoes, intro- 
duced in late 1964, is made by a vacuum-forming 
process that shapes and forms the shoe so that the 
bottom and most of the upper, is made from, a 
single piece of a specially developed synthetic ma- 
terial. The process eliminates conventional shoe 
parts including insoles, sock lining, shanks, and 
box toes, and does not require heel seat and toe 
lasting. 
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The recent introduction of manmade leather 
substitutes for shoe uppers has made possible the 
use of more mechanized equipment in shoe manu- 
facturing. These leather substitutes are of uni- 
form quality and can be cut in multiple layers by 
automatic die-cutting machines, thereby affording 
significant operating economies. However, even 
using these new materials, mechanization is not ex- 
pected to increase rapidly, because of constantly 
changing styles, variaole size runs, and because of 
the small size of many establishments in the in- 
dustry. Where manmade materials are used ex- 
tensively, the need for the skills of the upper- 
cutting operators may be reduced. To the extent 
that leather substitutes wear longer than leather, 
their increasing use may tend to slow sales of 
shoes. 

Research has been underway to develop leather 
suitable for shoe uppers by breaking down raw 
hides into their basic fibers and reconstituting 
them into sheets with uniform properties. Re- 
search also has been carried on to develop new 



finishes for leather to improve its properties. A 
new method of trimming hides lias been developed 
that would, if used widely by tanning establish- 
ments, . reduce some processing and handling 
operations. 

The use of more uniform leather and leather 
substitutes in shoe manufacturing is expected to 
affect employment requirements adversely for 
cloth lining cutters, upper cutters ? and workers 
engaged in mulling, treeing, splitting, and skin- 
ning. In the long run, the efficiency of lasting 
operations is expected to be improved. Uniform 
thickness is expected to encourage the intro- 
duction of machines that perform several lasting 
functions. 

New, more efficient, processing methods in bot- 
toming and lasting can be expected to reduce the 
number of machine operators in these production 
departments. The use of injection molding ma- 
chine and vulcanization equipment, which ac- 
counted for 15 percent of shoe production in 1964, 
reportedly eliminates up to 30 traditional shoe- 
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making operations. Thermalasting machinery, 
which molds a complete synthetic or leather shoe 
upper to a last and cements the parts together in 
one operation, combines a large number of pre- 
viously separate operations, including tackmg, 
stapling, and precementing. Improved heat set- 
ting machines cut the time the shoe is on a last 
from days to hours, greatly reducing the manu- 
facturers’ inventory of lasts. The use of con- 
veyors to connect these processes also improves 
production efficiency. Geometric lasting (based 
upon the concept of changing all shoe dimensions 
proportionately with each shoe size change, as 
opposed to the arithmetic lasting system in gen- 
eral use since 1887) permits the use of highly 
flexible, automatic equipment, and has great po- 
tential for reducing labor needs for adjusting and 
orienting in shoemaking operations. Another 
method of lasting introduced recently by a lead- 
ing shoe manufacturer is based on statistical 
studies of foot sizes. The firm claims to be able 
to fit shoes more accurately with a 40 percent re- 
duction in the number of sizes commonly manu- 
factured. 

Mechanized materials handling techniques are 
replacing manual methods in transporting work 



from one operation to the next, and in warehous- 
ing operations. Conveyors are replacing the rack 
and basket methods of transporting work from 
one operation to the next. Some conveyor systems 
can be controlled by means of a console, with one 
operator directing the flow of work in a complete 
section, such as a stitching room. A number of 
firms have recently built modem, one-story plants, 
especially designed to utilize conveyors in conjunc- 
tion with other new equipment and processes. 
Conveyors also are being utilized increasingly for 
warehouse facilities. One large manufacturer is 
using computers to control a large conveyorized 
distribution center that can receive 50,000 pairs of 
shoes per day and can ship 40,000 pairs to 1,500 
dealers in one 8-hour shift, with fewer than 60 
employees. This system can handle an inventory 
of 1.5 million shoes with 49,000 different size and 
style combinations, and it is being used to dis- 
tribute the output of 17 production facilities. 
The increasing use of these improved materials 
handling systems is expected to reduce require- 
ments for floor boys and girls, elevator operators, 
and material handlers in warehouses. 



Stone, Clay, and Glass Products (SIC 32 ) 



Summary 

Employment requirements in the stone, clay, and 
glass major industry group are expected to in- 
crease slightly between 1964 and 1975, but slower 
than between 1947 and 1964. Technological 
change is expected to be a significant factor in 
limiting employment growth. 

Employment Trends 

104.7-64. Employment in this major industry 
group increased from about 537,000 to 612,000 be- 
tween 1947 and 1964. 

In 1964, more than half of the workers in this 
major industry group worked in establishments 
manufacturing clay products including cement, 
concrete, gypsum, plaster, and pottery. Slightly 
less than one-fourth of all the workers were in the 
establishments making glass products, including 
flat glass, glass containers, and other blown and 
pressed glass products. The remaining establish- 
ments, those producing stone and other nonmetal- 
lic minerals products, employed about one-fifth of 
the workers. 

Between 1958 and 1964, 18 employment growth 
among these three broad segments of the major 

M BLS employment (payroll) data by broad segment — clay, 
stone, and glass — are not available for the years prior to 1958 . 



industry group differed, reflecting differences in 
the increase in product demand and the rate of 
introduction of laborsaving technology. Employ- 
ment increased most (13 percent) in establish- 
ments producing glass products to meet the in- 
creasing demand for this industry’s products, 
particularly glass containers and flat (sheet) glass. 
. Despite the increasing application of laborsav- 
mg equipment, employment grew in industries 
producing clay and cut stone and stone products 
during the 1958-64 period. The number of work- 
ers in establishments making clay products rose 6 
percent, stimulated by the growing demand for 
construction materials (cement, concrete, brick, 
etc.). Employment in establishments producing 
cut stone and stone products rose 9 percent as out- 
put increased rapidly, reflecting the demand by 
other industrial users for such materials as abra- 
sives, asbestos, and rock-wool insulation. 

1964-75. Employment requirements in this ma- 
jor industry group are expected to rise by about 
10 percent between 1964 and 1975, to about 675,000. 
Output is expected to be stimulated by increases 
in population, new family formations, rising lev- 
els of highway and building construction, and 
expanding manufacturing activity, particularly 
for motor vehicles. 
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Employment trends for the individual indus- 
tries within the major group are expected to differ 
widely because of differences in levels of demand 
and the impact of technological developments. 
For example, worker requirements in establish- 
ments producing glass containers are expected to 
increase because of a substantial increase in de- 
mand. Employment requirements are not ex- 
pected to be significantly affected by mechaniza- 
tion and other technological innovations because 
the industry is already highly mechanized. In 
contrast, employment in establishments making 
flat glass products is expected to decline despite 
rising demand, primarily because of the introduc- 
tion of the “float” process. Labor requirements in 
establishments producing other pressed or blown 
glass products are expected to remain relatively 
unchanged. Although the substitution of plastic 
materials for these glass products is anticipated, 
many glass manufacturers are prepared to pro- 
duce the plastic substitutes. 



Employment trends are also expected to vary 
among industries producing clay products. For 
example, employment requirements in the hydrau- 
lic cement and concrete block industries are ex- 
pected to remain relatively stable through the next 
decade. Plants using automatic controls in pro- 
duction processes are expected to account for an 
increasing proportion of output, resulting in re- 
duced unit manpower needs despite a substantial 
increase in demand, principally because of rising 
levels of construction activity. On the other hand, 
employment requirements in other clay producing 
industries (those producing gypsum, plaster, lime, 
and other concrete products) are expected to in- 
crease, because of growing demand. The steel in- 
dustry’s requirements for lime, for example, are 
expected to expand significantly.. In the basic 
oxygen steel-making process (which is expected 
to increase sharply in the years ahead) , more than 
four times as much lime per ton of steel is re- 
quired as in the open hearth method. The antici- 
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pated increase in home construction activity as the 
result of new family formations will also stimu- 
late the demand for such products as plaster, plas- 
terboard, brick, clay pipe, and ceramic tile. 

Employment requirements in the industries pro- 
ducing cut stone and stone products are expected 
to remain relatively stable through the mid-1970’s 
as increasing demand for construction related 
products — insulation, asbestos, etc— is roughly 
offset by a drop in demand for abrasive products, 
resulting from the development of longer lasting 
abrasive materials as well as product substitution. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to have 
a significant effect on the number and characteris- 
tics of jobs in this major industry group through 
the mid-1970’s. For example, although the glass 
products industries are already highly mechanized, 
recent technological developments are expected to 
result in improved production equipment and 
techniques. The use of improved bricklining in 
furnaces should tend to reduce maintenance re- 
quirements, thus the need for bricklayers. The 
utilization of automatic weighing devices to appor- 
tion raw materials is expected to reduce the need 
for operative personnel. In the production of fiat 
glass, the increasing use of the “float” process will 
reduce requirements for operators of grinding and 
olishing equipment. The need for materials 
andling and packing personnel is expected to be 
adversely affected by the growing application of 
automatic conveyor systems, casing machines, and 
the development of new coating materials that re- 
duce glass breakage. The widespread use of semi- 
automatic electronic devices to inspect bottles and 
other glass containers will reduce the need for in- 
spectors. Conversely, the relative importance of 
instrument mechanics is expected to increase be- 



cause of the growing instrumentation of produc- 
tion processes. 

The growing substitution of plastic for glass is 
expected to alter materials moving methods and 
container forming techniques, and could also ad- 
versely affect employment in the glass container 
industry to the extent that production of plastic 
containers is classified in industries other than 
glass containers. 

Technological innovations in industries produc- 
ing clay products are expected to continue. Con- 
tinuous process operations in some plants are now 
controlled by computers, and more plants are ex- 
pected to utilize them in the future, thus providing 
a need for additional personnel trained in the oper- 
ation of computers and peripheral equipment. A 
wide variety of instruments are now used in the 
operation of mixing equipment, weighing devices, 
kilns, loading and unloading racks, and other 
equipment ; greater use should boost requirements 
for instrument mechanics, but reduce the need for 
operators. Requirements for other types of repair- 
men should rise with the growing use of mecha- 
nized materials handling equipment and television 
monitoring systems. However, the greater use of 
this equipment will probably reduce the need for 
materials handling and operative personnel. Ro- 
tary hearth kilns and petrotherm heating systems, 
now used in only a few establishments, are expected 
to be used increasingly, resulting in greater furnace 
efficiency and a reduction in maintenance require- 
ments. The adverse effects of laborsaving technol- 
ogy will be partially offset by the increasing de- 
mand for new and improved clay products, for 
example, prestressed concrete and concrete with 
additives to control shrinkage and to provide 
greater resilience. 

The increasing application of ceramic materials 
to developments in the fields of aerospace and 
atomic energy are expected to result in growing 
requirements for scientists and engineers in re- 
search and development activities. 



Primary Metals Industries (SIC 33) 



Summary 

Employment requirements in the primary 
metals industries are expected to increase slightly 
between 1964 and 1975, contrasted with a slight 
decline between 1947 and 1964. The continuing 
introduction of laborsaving technological innova- 
tions and organizational improvements are ex- 
pected partially to offset the anticipated increase 
in production, thus limiting manpower require- 
ments in these industries through the mid-1970’s. 



Employment Trends 

19p-6J^.. Total employment in this major indus- 
try group declined from about 1.3 million to 
slightly more than 1.2 million between 1947 and 
1964, a decline, of about 4 percent. In contrast, 
total employment in all manufacturing increased 
by 11 percent over the period. Employment and 
output in the primary metals industries major in- 
dustry group fluctuates widely with general busi- 
ness conditions and the demand for capital goods. 
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Between 1947 and 1958 primary metals employ- 
ment fluctuated between 1.1 and 1.4 million. Since 
1958 it lias stabilized around 1.2 million. Produc- 
tion worker employment declined at a faster rate 
than total employment over the 17-year period, 
falling from slightly more than 1.1 million in 1947 
to about 1 million m 1964. Employment of pro- 
duction workers reached its lowest level in 1961 — 
slightly more than 900,000 — and then rose steadily 
through 1964. 

The primary metals industries include six in- 
dustry groups. Two are ferrous, three are non- 
ferrous, and one includes both ferrous and nonf er- 
rous establishments. In 1964, more than two- 
thirds of the total employment in this major in- 
dustry group was concentrated in two industry 
groups manufacturing iron and steel: (1) Blast 
furnaces, steel works, and rolling and finishing 
mills, which employed about one-half of all work- 
ers ; and (2) iron and steel foundries, which repre- 
sented anotlier 17 percent. The nonierrous indus- 
try groups include: Smelting and refining of 



nonferrous metals; rolling, drawing, and extrud- 
ing of nonferrous metals; and nonferrous found- 
ries. These industries employed about 27 percent 
of the workers. The remainmg workers, about 5 
ercent, were employed in establishments pro- 
ucing miscellaneous primary metal products, 
including both ferrous and nonferrous forgings. 

Although employment in both the ferrous and 
nonferrous segments of the major industry group 
rose between 1958 and 1964, 19 the rates of growth 
have differed, primarily reflecting differences in 
the rates of increase in production and introduc- 
tion of laborsaving technology. Employment in- 
creased most rapidly (about 9 percent) in non- 
ferrous industries, while output increased by about 
51 percent. Employment increased, by only 6 per- 
cent in the iron and steel industries, but output 
increased from its 1958 recession low by more than 
45 percent, partly as a result of laborsaving tech- 
nological developments such as the basic oxygen 

« BLS employment (payroll) data for most nonferrous industry 
groups are not available for years prior to 1958. 
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furnace, improvements in the preparation of raw 
materials, organizational improvements, and the 
tendency for production to increase faster than 
employment after a recession. Output per em- 
ployee has also increased in nonferrous industries 
although slower than in the iron and steel indus- 
tries. The increased output per employee in the 
nonferrous industries has resulted from improve- 
ments in conventional production methods, techno- 
logical developments such as continuous casting of 
aluminum, improved worker training, and a 
variety of other factors. 

Increased demand for steel and steel products 
can be traced to the high levels of production by 
the major users of steel — the automotive, construc- 
tion, machinery, and container industries. More 
favorable depreciation guidelines and the tax 
credit for new investments has spurred capital 
goods expenditures, a basic market for steel. In 
addition, stepped up research and development 
activities and, in recent years, a substantial, indus- 
try-wide sales promotion program has contributed 
to the increased production of steel. Increased 
production of copper and copper products has 
resulted from growth in construction, transpor- 
tation, electric power distribution, coinage, and 
a wide variety of producer and consumer durable 
goods. Research, development of new products, 
and active promotional activities have been im- 
portant factors in the growth in demand for alu- 
minum ; since 1952, the growth rate has been about 
double that of industrial production. Aluminum 
has also become competitive to a limited extent in 
some of steel’s traditional markets. The building 
and construction, transportation equipment, con- 
tainer and packaging, and consumer durable goods 
industries have increased their consumption of 
aluminum relative to other metals. However, for 
many uses, the various ferrous and nonferrous 
metals are in active competition with each other 
and with materials such as plastic, cement, and 
plywood. Growing population levels and rising 
levels of disposable income have stimulated the 
demand for metal consumer durables, including 
automobiles Lnd household appliances. There has 
been an increased demand for highways, commer- 
cial and industrial construction, and producers 
durable equipment such as machinery, all of which 
require large amounts of primary metals. 

196^-75., Despite the substantial increase antic- 
ipated in output, total manpower requirements in 
the primary metals industries are expected to in- 
crease only slightly in the years ahead, even assum- 
ing a slight reduction in imports of steel. By 1975, 
employment needs might reach almost 1.3 million, 
less than 5 percent above the 1964 employment 
level. Output of metal consumer durables is ex- 
pected to increase during the next decade in re- 
sponse to growth in the population and rising 



levels of disposable income. Output is also ex- 
ected to be stimulated by an increased demand for 
ousing, factories, office buildings, highways, and 
producers durable equipment such as machinery. 

Employment trends for ferrous and nonferrous 
industry groups are expected to differ widely be- 
cause of differences in levels of demand and the 
impact of technological developments. For ex- 
ample, manpower requirements in nonferrous 
foundries are expected to increase rapidly because 
of a substantial increase in the demand for non- 
ferrous (especially aluminum) castings. Produc- 
tion of aluminum castings is expected to grow 
rapidly because aluminum is used increasingly in 
a wide range of new products. In contrast, little 
employment growth is expected in establishments 
producing and casting iron and steel, which ac- 
counted for over two-thirds of total primary 
metals employment in 1964. The growing use of 
electronic data processing and communications 
equipment is expected to result in increased effi- 
ciency in office operations, particularly in basic 
iron and steel establishments. Continued in- 
creases in output per production -worker are ex- 
pected to result from increasing use of the basic 
oxygen furnace and the continuous casting proc- 
ess; greater use of oxygen in blast furnaces and 
open hearth furnaces; continued mechanization 
of materials handling operations ; and the greater 
use of instruments to control production, espe- 
cially in rolling mills, in tin coatmg processes, and 
in heating and controlling furnaces. However, 
the growing industrial demand for higher quality 
steel may act as a slight restraint on future in- 
creases in output per worker. 

Manpower requirements in the remainder of the 
major industry group are expected to increase 
slightly between 1964 and 1975. Continued mech- 
anization of materials handling is expected to be 
one of the major factors in limiting manpower 
requirements in these industries. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to have 
a significant effect on the number and characteris- 
tics of jobs in this major industry group through 
the mid-1970’s. Developments in iron and steel in- 
dustries have formed a significant part of the 
changing technology in the primary metals major 
industry group. Important innovations include 
the basic oxygen furnace, and the continuous cast- 
ing process. The basic oxygen furnace had become 
the second most important steelmaking process 
in the United States in 1964 (exceeded only by the 
open-hearth process) and its importance is ex- 
pected to continue to grow through the mid- 
1970’s. Continuing improvements in the basic 
oxygen process suggest a rapid growth. The basic 
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oxygen furnace can now reduce pig iron to steel 
four to six times faster than the open hearth. In 
addition, capital and operating costs are substan- 
tially lower than such costs in conventional open- 
hearth operations. 

The increased use of the basic oxygen furnace 
and the use of oxygen lances in blast furnaces and 
open-hearths is expected to increase the need for 
engineers and scientists needed to develop mathe- 
matical models and pilot studies in order to obtain 
the optimum benefits from the new and improved 
techniques. Conversely, the relative importance 
of operatives is expected to decrease because the 
greater speed of the basic oxygen process enables a 
given amount of steel to be made with fewer fur- 
naces. These developments may reduce the skill 
requirements of some of the remaining employees, 
for example, the operator of the basic oxygen fur- 
nace may be less skilled than the operator of an 
open-hearth furnace. In addition, improvements 
in refactories used in blast furnaces and steelmak- 
ing furnaces are expected to increase the lives of 
furnace linings substantially, thus lowering the 
requirements for brickmasons. 

One of the latest developments in steelmaking 
is the continuous casting process, which converts 
molten steel directly into semifinished shapes, elim- 
inating some of the steps used in the conventional 
process. . Greater use of the continuous casting 
method is expected to increase the need for scien- 
tists and engineers, reduce the relative importance 
of certain skilled occupations such as rollers and 
roll hands, and reduce the relative importance of 
cranemen who are used to transfer molten steel 



to the ingot molds and workers who remove the 
molds from the steel, move ingots to and from 
soaking pits and reduce ingots in size in the bloom- 
ing, roughing and slabbing mills. 

Increased mechanization and instrumentation 
has increased speeds of conventional finishing 
mills, and made possible closer tolerances in rolling 
and more uniformity in products. Innovations 
in instrumentation are anticipated because of the 
great adaptability of basic oxygen steelmaking 
and continuous casting to automatic control. 
Greater instrumentation is expected to increase 
the relative importance of instrument repairmen 
in the major industry group. 

Improvements in existing facilities have re- 
sulted in greater efficiency in conventional produc- 
tion methods used in the nonferrous segments of 
the major industry group. Major areas of change 
include larger ingots, faster rolling rates, and 
increased use of electronic controls. These devel- 
opments have tended to reduce the relative impor- 
tance of operatives and some craftsmen such as 
rollers and roll hands. 

Continuing improvements in foundry tech- 
nology are expected to lead to substantial increases 
in output per, employee. For example, the in- 
creased mechanization of coremaking operations 
could reduce the relative importance of coremak- 
ers. Unit labor requirements for materials han- 
dling and packing personnel is expected to be re- 
duced by the introduction and increased use of 
materials handling equipment in all industries 
within the major industry group. 



Fabricated Metal Products (SIC 34) 



Summary 

0 

Employment requirements in the fabricated 
metal products major industry group are expected 
to rise faster in the next decade than between 1947 
and 1964. Employment requirements are not ex- 
pected to rise as fast as production because the 
application of laborsaving technological innova- 
tions will increase output per worker. 

Employment Trends 

. Employment in the fabricated metal 
products major industry group increased from 
about 989 thousand to approximately 1.2 million 
between 1947 and 1964, or 20 percent. During this 
period, output of fabricated metal products in- 
creased mainly because of expanding population, 
rising levels of personal and corporate income, and 
increasing construction and manufacturing activ- 



ity, particularly new nonresidential construction 
activity and automobile production. 

In 1964, almost 30 percent of total employment 
in the fabricated metal products major industry 
group was in establishments manufacturing fabri- 
cated structural metal products, including fabri- 
cated structural steel, metal window ana door- 
frames, power boilers and storage vessels, and 
architectural and ornamental metalwork. One- 
sixth of all workers were employed in establish- 
ments producing metal stampings. In addition, 
about 25 percent of all employees worked in 
establishments making cutlery, handtools, and 
general hardware, including razor blades, 
wrenches, saw blades, and transportation equip- 
ment and builders hardware; and in establish- 
ments producing such miscellaneous fabricated 
metal products as steel drums and pails, safes and 
vaults, steel springs, valves and pipe fittings, col- 
lapsible tubes, metal foil products, and fabricated 
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Source: Employment, Bureau of Labor Statistics; industrial production, 

Federal Reserve Board. 



pipe. The remaining workers were employed in 
establishments making screw machine products, 
and bolts, nuts, screws, rivets, and washers ; heat- 
ing apparatus (except electric) and plumbing fix- 
tures; metal cans; miscellaneous fabricated wire 
products; and performing coating, engraving, and 
allied services. 

Between 1958 20 and 1964, employment trends 
differed widely among the fabricated metal prod- 
ucts industry groups. For example, employment 
increased by slightly more than one-quarter in es- 
tablishments performing coating, engraving, and 
allied services as demand rose for plated parts, 
such as bumpers used in transportation equipment. 
However, employment in establishments produc- 
ing metal cans remained virtually unchanged, 



mainly because growth in the demand for cans was 
limited by competition from fiber-foil, plastic, and 
glass containers, and bv the increasing use of 
laborsaving technological innovations. 

1964 - 75 . Employment requirements in this maj or 
industry group are expected to rise to about 1.5 
million in 1975, nearly 23 percent above the 1964 
level. Although the high levels of economic activ- 
ity anticipated in the decade ahead will stimulate 
output of fabricated metal products, employment 
will increase more slowly because of the grow- 
ing application of laborsaving technological 
innovations. 

Employment trends in the individual fabricated 
metal products industry groups are expected to 
continue to differ widely because of differences in 
levels of demand and the rates of adoption of 



a>BLS employment (payroll) data for most fabricated metal 
products Industry groups are not available for years prior to 1958. 
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laborsaving technological innovations. For ex- 
ample, employment requirements in establish- 
ments performing coating, plating, and allied 
services are expected to rise substantially because 
of rising demand. The production processes used 
in these establishments are already highly mech- 
anized; consequently, technological developments 
are not expected to have a significant impact on 
labor requirements. In contrast, employment re- 
quirements in establishments making metal cans 
are expected to decline slightly despite rising de- 
mand, mainly because of improvements in pro- 
duction machinery and procedures that will in- 
crease output per worker. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to be 
a significant factor in limiting employment growth 
in this major industry group through the mid- 
1970’s. New and improved industrial machinery 
is expected to be used increasingly, much of which 
will he controlled automatically. Greater use of 
instruments is anticipated for quality control and 
other operations. The use of automatic transfer 
and conveyor systems will reduce labor require- 
ments for machine feeding and materials handling. 
One of the major developments anticipated is the 
more widespread use of numerically controlled 
machine tools. 

The integration of conventional machine tools 
with conveyors and mechanical and electronic 
control devices should result in more automatic 
processing and handling of work pieces. Such 
systems are most feasible in establishments pro- 
ducing large quantities of a standardized product, 
such as razor blades and metal cans ; however, the 
transfer line technique can also be used economi- 
cally in production operations such as heat treat- 
ing, welding, forging, and plating. In view of 
the greater efficiency of automatic transfer equip- 



ment, it is expected that manufacturers will install 
this equipment at a fairly rapid rate throughout 
the 1965-75 decade, resulting in reduced require* 
ments for machine operators and materials 
handling, laborers. 

Numerical control is a major advancement in 
machining operations. This innovation provides 
a means of automatically controlling the operation 
of machine tools by use of electronic devices and 
changeable tapes on which directions have been 
punched. This technique is particularly suitable 
for producing a variety of different metal parts 
in small volume — the job shop type production 
typical of many establishments in this major in- 
dustry group. Reportedly, numerical control not 
only makes possible substantial reduction in unit 
labor requirements relative to conventional ma- 
chine tools, but also provides cost savings through 
reduced scrap and inventories of jigs and fixtures, 
and, because of greater accuracy and flexibility, 
makes feasible production of parts formerly un- 
economical or technologically impractical. As of 
1963, there were . less than 300 numerically con- 
trolled machines in use in the industry, but the 
number is expected to expand substantially 
through the mid-1970’s as the price of these ma- 
chines continues to decrease and as management 
becomes more aware of their advantages. In many 
instances, the use of numerically controlled equip- 
ment requires management to assume direct re- 
sponsibility for such production operations as 
interpreting engineering drawings, establishing 
machine setups, determining tooling, and selecting 
cutting speeds and feeds, a responsibility assumed 
by operating personnel such as machinists and 
shop supervisors when conventional tools are used. 
As a result of these changes, additional engineers 
and programers may be required to plan and pro- 
gram production operations. However, employ- 
ment requirements for production and toolroom 
machinists, machine tool operators, and tool and 
die makers are expected to be adversely affected. 



Machinery, Except Electrical (SIC 35) 



Summary 

Employment requirements in the machinery, 
except electrical, major industry group are ex- 
pected to increase rapidly between 1964 and 1975. 
However, employment is not expected to increase 
as rapidly as production because of the increasing 
application of laborsaving technological innova- 
tions. 

Employment Trends 

1947 - 64 - Employment in the machinery, except 
electrical, major industry group varied substan- 



tially from year to year in its rise from about 1.4 
million in 1947 to approximately 1.6 million 
workers in 1964. During the intervening years 
relatively high employment occurred in 1953 
(1.55 million) and in 1957 (1.59 million). Non- 
production worker employment increased by 70 
percent between 1947 and 1964, and rose from 21 
to 30 percent of the total. Employment of produc- 
tion workers increased by only 3 percent over the 
1947-64 period, reaching its peak in 1953. In 1964, 
employment of production -workers was about 2 
percent below the 1953 peak. 

The machinery major industry group consists of 
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9 different industry groups. In 1964, the largest 
in terms of employment was metalworking ma- 
chinery, with almost 18 percent of all workers. 
Slightly more than one-fourth of all workers were 
in establishments manufacturing special industry 
machinery or general industrial machinery; 15 
percent, in establishments manufacturing con- 
struction, mining,, and materials handling ma- 
chinery and equipment; about 11 percent, in 
establishments manufacturing office, computing, 
and accounting machines; and the remaining 
workers were in establishments producing engines 
and turbines, farm machinery and equipment, serv- 
ice industry machinery, and miscellaneous 
machinery. 

Employment in all but one of the machinery 
industry groups rose between 1958 and 1964; 21 
however, the rates of growth differed widely, re- 
flecting differences in the increases in product de- 



»BLS employment (payroll) data for moBt Industry groups 
are not available for the years prior to 1958 . 



mand and the rates of introduction of laborsaving 
technology. Employment declined in the engines 
and turbines industry, as the demand declined for 
products such as navy and marine steam tur- 
bines. In contrast, employment increased rapidly 
(over 30 percent) in the accounting, computing, 
and office machine industry groups, primarily be- 
cause of a very rapid increase in the demand for 
computers. Rapid employment growth also 
occurred in establishments producing general in- 
dustry machinery, miscellaneous machinery, and 
metal working machinery (primarily machine 
tools) . In the latter establishments, employment 
gains reflected the expansion and modernization of 
the domestic metalworking industries, particularly 
the automotive industry, the largest user of ma- 
chine tools. An upsurge in foreign demand for 
U.S. machine tools also contributed to increased 
employment in these establishments. 

Employment rose rapidly in establishments 
producing construction, mining, and materials 
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handling equipment and machinery, reflecting an 
increased demand for machinery and equipment 
used in mining, logging, agriculture, oil fields, land 
reclamation, irrigation^ power and communica - 
tions systems, ana municipal maintenance, as well 
as in general construction. The increasing use of 
materials handling equipment in many industries 
has contributed to employment growth in this in- 
dustry group. In addition, employment in estab- 
lishments manufacturing service industry machin- 
ery, such as vending machines and dry cleaning 
equipment, rose rapidly with the general increase 
in the demand for personal services. 

Employment increased moderately in the indus- 
try groups manufacturing farm machinery and 
special industry machinery. In the latter, em- 
ployment gains reflected the replacement of obso- 
lete equipment and increased demand for the 
products of direct user industries such as textiles, 
paper and paper products, and foods. The de- 
mand for these products was stimulated by rising 
levels of population and personal disposable 
income. 

1964 - 75 . Employment requirements in the major 
industry group are expected to rise by more than 
one-fourth between 1964 and 1975, to about two 
million, somewhat faster than during the 1947-64 
period. Employment is expected to grow as a 
result of increasing demand for machinery and 
related equipment. 

Three factors are expected to increase demand 
for machinery and related equipment. Expendi- 
tures for new plant and equipment in general are 
anticipated to increase rapidly. In addition, a 
high proportion of machinery currently in use is 
obsolete and will have to be replaced. As of 1963, 
for example, 64 percent of the metalcutting ma- 
chinery in use was at least 10 years old, and 20 
percent was more than 20 years old. Also, rules 
governing depreciation allowances have been 
changed to allow a more rapid depreciation of new 
machinery and equipment. Federal tax law 
changes, which allow income tax credit for new 
investments in plant and equipment, will also 
stimulate demand for machinery. 

Employment trends for individual industries 
within the major industry group are expected to 
differ only slightly because of the differences in 
levels of demand and the impact of technological 
developments. For example, worker requirements 
are expected to increase rapidly in establishments 
producing special industry machinery, such as food 
processing machinery, t^xtitle machinery, paper 
industries machinery and printing trades machin- 
ery. Expanding population and rising levels of 
personal disposable income will result in a greater 
demand for food, clothing, and furniture, as well 
as for paper and paper products. Increasing 



emphasis on education Will raise the demand 
for books and other printed materials that are 
produced by special industry machinery manu- 
facturers. 

Manpower requirements also are expected to 
increase rapidly in the machine tool industries. 
The increasing use of numerically controlled 
equipment should increase machine tool orders. 
However, greater demand for numerically con- 
trolled equipment may be, at least in part, at the 
expense of orders for conventional machines. 

Employment in the construction, mining, and 
materials handling machinery and equipment in- 
dustries is expected to be spurred by rising 
construction activity to meet the needs of an in- 
creasing population. In addition, emphasis on 
cost-reduction and rationalization of materials 
movement will increase the need fcr mechanized 
materials handling equipment. 

Effects of Technological Developments on 
Future Employment 

Increases in output per employee are expected 
to offset, in part, increases in machinery produc- 
tion through the mid-1970’s. Significant devel- 
opments will include the greater use of numerically 
controlled machine tools, automatic transfer 
equipment, production control instruments, and 
computers that improve production and data 
processing operations. 

Numerical control of machine tools constitutes 
a key technological development in the evolution 
of machinery. Previous changes largely, involved 
improvements in power, speed, and specialization 
of machine tools. Numerical control provides a 
means of mechanizing control of machine tools by 
means, of electronic devices and changeable tapes 
on which directions have been punched. It con- 
stitutes a technique for reducing labor require- 
ments in machining small lots of metal parts and 
equipment. The small lot or “job shop*’ process 
is characteristic of this major industry group. 
Numerical control makes it possible to reduce sub- 
stantially unit labor requirements relative to con- 
ventional machine tools. (Examples reportedly 
include unit labor savings of 25 to 80 percent over 
conventional methods.) The number of numeri- 
cally controlled machine tools in use in the major 
industry group is expected to increase sub- 
stantially through the mid-1970’s. As a result, 
manpower requirements for machinists, and ma- 
chine tool operators may be reduced. Conversely, 
additional engineers, programers, and technicians 
may be needed. 

Use of automatic transfer equipment will grow 
at a fairly rapid rate in establishments producing 
large quantities of a standardized product. 
Transfer machines are multistation machines 
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within which the work piece is automatically 
moved from station to station. Separate opera- 
tions are performed at each station. As a general 
rule, the loading and unloading of the machines, 
as well as the positioning of the work piece, is 
automatic. The increased use of such equipment 
will have an adverse affect on machine tool opera- 
tors and materials handling laborers, thus reduc- 
ing the relative importance of these workers. 

Increasing reliance will be placed on instrumen- 
tation and computer control. Increased instru- 
mentation will tend to lower. the relative 
importance of inspectors and operators, but raise 
requirements for instrument repairmen. In ad- 
dition, inventory control and accounting functions 



may be handled by electronic computers, thus 
lowering the requirement for some clerical workers. 

Employment requirements could be affected by 
new metal-working processes currently in limited 
use or under development that remove metal with- 
out the use of a cuttmg tool. The more important 
techniques include chemical machining, electro- 
lytic machining, electrical discharge machining, 
electron beam machining, and laser beam machin- 
ing. The increased use of electrical discharge 
machinery could, for example, reduce the need for 
diemakers. However, the use of these techniques 
is not expected to increase fast enough through 
the mid-1970’s to affect significantly employment 
requirements. 



Electrical Machinery, Equipment, and Supplies (SIC 36) 



Summary 

Employment requirements in the electrical 
machinery, equipment, and supplies major indus- 
try group are expected to increase very rapidly 
during the decade ahead. Despite the growing 
application of laborsaving devices and processes, 
it is estimated that about 2.0 million workers 
will be required by 1975 to meet the anticipated 
rapid growth in demand for the products of this 
major industry group. 

Employment Trends 

1947-64.. Employment in establishments manu- 
facturing electrical machinery, equipment, and 
supplies increased from slightly more than 1 mil- 
lion in 1947 to more than 1.5 million in 1964, or 
about 50 percent. During the same period, pro- 
duction in this major industry group rose 175 
percent. 

In recent years, employment and output in the 
industries primarily engaged in manufacturing 
electronic products increased faster than in those 
industries producing electrical items. Between 
1958 and 1964, employment in three industry 
groups manufacturing electronics rose 37 percent, 
while employment in the five industry groups pri- 
marily engaged in manufacturing electrical prod- 
ucts rose 12 percent. 

During the 1958-64 period, nearly half of elec- 
tronics shipments reportedly went into the Nation’s 
military and space efforts. Many of the military- 
space products were complex, low volume items, 
which were not produced by mass production 
methods. On the other hand, many of the produc- 
tion processes in the electrical products industries 
involved the fabrication of metal or plastic parts, 
which were usually mass produced. 



In 1964, about half of the workers in this major 
industry group were employed in three industry 
groups primarily engaged in manufacturing 
electronic products — communications equipment 
(which includes industrial, commercial, military 
and space products) ; electronic components; and 
radio and television sets and other home enter- 
tainment equipment. The remainder of the em- 
ployees were apportioned among the five industry 
groups primarily engaged in manufacturing elec- 
trical equipment as follows : Electrical distribution 
equipment, 10 percent; electrical industrial ap- 
paratus, 12 percent; household appliances, 10 per- 
cent; electrical lighting and wiring equipment, 10 
percent; and miscellaneous electrical equipment 
and supplies, 6 percent. 

1964-75. Manpower requirements in the electrical 
machinery, equipment, and supplies major indus- 
try group are expected to increase rapidly through 
1975, to about 2.0 million, or about 10 percent 
of all workers employed in manufacturing. 

The projected increase in employment will result 
from the very rapidly rising demand for electronic 
and electrical products, particularly electronic 
products. While items for military and space ef- 
forts will continue to be needed, the demand for 
other products is expected to increase more rapidly 
than in the past because of rising levels of general 
economic activity, and increasing requirements for 
electrical and electronic products. For example, 
electrical equipment requirements in industrial 
plants are two to three times the amount needed 
20 years ago ; this trend is expected to continue and 
raise the demand for electrical products such as 
motors, wiring, lighting, and industrial controls. 

The demand for electrical equipment should also 
be stimulated by improvements in urban transpor- 
tation, including the construction of subway sys- 
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terns that use electric power; by the construction 
of atomic powered electric utility systems; and by 
the installation of underground transmission sys- 
tems. The mechanization and automation of many 
industrial processes will stimulate demand for 
electronic products such as instruments, controls, 
and closed circuit television. 

It is anticipated that the growing commercial 
market for electronic data processing equipment 
and other electronic products will greatly increase 
the demand for electronic components. The rapid 
growth in population and family formation and 
the higher levels of personal spendable income are 
expected to provide booming markets for consumer 
and consumer-related items such as radios and tele- 
vision sets, electric light bulbs, and new home con- 
struction (which requires many electrical prod- 
ucts). Electrical and electronic systems also will 
play a significant role in telecommunications, 
underwater research, medicine, electrolumines- 
cense, and optical technology. 



Effects of Technological Developments on 
Future Employment 

Technological developments are expected to con- 
tinue affecting not only the level of employment, 
but worker skill requirements. Increasing mech- 
anization and instrumentation of production proc- 
esses will raise employment requirements for 
skilled maintenance workers and reduce employ- 
ment requirements for machine operators. 

One of the more significant technological inno- 
vations in this major industry group, affecting 
both production processes and product mix, has 
been the introduction of microminiature solid- 
state electronic components and circuitry such as 
integrated circuits, modular circuitry, thin films, 
and other microelectronics. First introduced 
into the sophisticated one-of-a-kind electronic sys- 
tems for the military and space efforts, the use of 
solid-state circuitry is expected to become wide- 
spread throughout this major industry group. 
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Until recently, most electrical and electronic 
switching devices have been of an electromechani- 
cal nature. These switching devices are being re- 
placed by electronic circuitry in products such as 
telephone switching apparatus, motor controls, 
ignition systems, and alternators. As a result, it 
is anticipated that more electronic technicians and 
inspectors will be needed in establishments pro- 
ducing this equipment. The manufacture of 
microelectronic circuitry is expected to become 
increasingly mechanized during the decade ahead, 
thus adversely affecting employment requirements 
for assemblers. 

Increasing mechanization will tend to reduce 
unit labor requirements in the manufacture of 
products such as television and radio sets, com- 
ponents, and electric light bulbs, which are mass- 
produced. In these plants, electronic-controlled 
inspection and testing devices, and automatic in- 
sertion and transfer machines will reduce the 
requirements for assembling, inspecting, and test- 
ing workers. Electrostatic spray painting tech- 
niques in plants manufacturing household appli- 
ances will reduce the number of workers needed 



for these painting processes. Automatic conveyor 
systems will continue to eliminate significant num- 
bers of materials handlers in many plants manu- 
facturing electrical and electronic products. The 

t reater use of computer-controlled and other new 
rafting techniques are expected to reduce engi- 
neering detail time and may adversely affect em- 
ployment requirements for draftsmen. 

Although the increasing use of electronic data 
processing systems will reduce the need for some 
kinds of clerical workers, it is expected that em- 
ployment requirements for occupations such as 
operators of peripheral computer equipment and 
secretaries will increase. The demand for skilled 
maintenance personnel, particularly instrument 
repairmen, is also expected to rise, because of the 
need to maintain and repair the increasing 
amounts of complex machinery. The overall de- 
mand for engineers, scientists, and technicians is 
expected to increase because of the anticipated ris- 
ing expenditures for research and development, 
and the continuing trend toward the production 
of complex equipment. 



Transportation Equipment (SIC 37) 



Summary 

Employment in the transportation equipment 
major industry group is expected to increase 
slowly between 1964 and 1975, compared with a 
rapid rise between 1947 and 1964. Technological 
change is expected to play a significant role 
in restricting employment growth through the 
mid-1970’s. 

Employment Trends 

1947 - 64 - Employment in this major industry 
group increased from 1.3 million to 1.6 million be- 
tween 1947 and 1964 — a gain of nearly 26 percent. 
Considerable variation in the level of employment 
occurred, however, during the intervening years. 
Employment increased rapidly between 1947 and 
i953, primarily as a result of a large employment 
increase in the aircraft and parts industry group. 
In 1953, employment in the transportation equip- 
ment industry group numbered 2 million workers, 
the highest level it attained during the 1947-64 
period. Employment remained at a relatively 
high level through the 1953-57 period, but drifted 
into a decline in 1958 that persisted through 1961 
when employment bottomed-out at 1.5 million. 
This downturn was due, in part, to the overall 
decline in employment in the aircraft and motor 
vehicle industry groups. After l961, employment 
turned upward primarily as a result of a substan- 

*■ 



tial increase in motor vehicle manufacturing 
employment. 

Nearly 85 percent of total employment in the 
transportation equipment major industry group is 
concentrated in the two largest industry groups — 
motor vehicles and motor vehicle equipment indus- 
try which accounted for almost half of transpor- 
tation equipment employment in 1964; and 
aircraft and parts, which represented over one- 
third. The remaining workers are employed in 
the following industry groups: Ship and boat 
building and repair; railroad equipment; motor- 
cycles, bicycles, and parts; and miscellaneous 
transportation equipment. 

Though there was an overall increase in employ- 
ment in the transportation equipment major in- 
dustry group between 1947 and 1964, the rates of 
change among the individual industry groups dif- 
fered substantially. Employment declined slightly 
in the large motor vehicle industry group as in- 
creased output per worker, in large part, offset 
increased production of motor vehicles. In con- 
trast, employment increased rapidly in the aircraft 
and parts industry group because of : (1) An over- 
all increase in Government procurement for air- 
craft and missiles for defense purposes, (2) the 
development and manufacture of space vehicles 
for an expanding space program, beginning in the 
late 1950’s, (3) rising expenditures for research 
and development, which significantly increased 
the number of scientists, engineers, and techni- 
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cians, and (4) increased demand for airplanes by 
the commercial airlines and other segments of 
civil aviation. 

Employment in ship and boat building and re- 
pair declined overall between 1947 and 1964. 
Employment fell most rapidly in the years imme- 
diately following World War II as Government 
shipbuilding expenditures declined and many 
ships were relegated to the “mothball fleet”. 
After substantial yearly declines in employment 
through 1950, sharp increases in defense expendi- 
tures, necessitated by the Korean emergency, re- 
sulted in a significant employment increase 
between 1950 and 1952. Since 1952, employment 
in the major industry group has remained at a 
relatively stable level, although far below that 
experienced during World War II. 

Employment in the railroad equipment industry 
group declined significantly over the 1947-64 
period. The conversion from steam to diesel 
locomotives that began in earnest at the end of 
World War II, was virtually completed by 1958. 



Once the conversion process was accomplished, 
most of the production activity in this industry 
group was devoted to the repair, modification, and 
replacement of existing diesel locomotives and 
freightcars, and the production of parts. 

Employment increased moderately between 
1958 and 1964 22 in those establishments manufac- 
turing other transportation equipment such as 
motorcycles, bicycles, and trailer coaches. 

1964 - 75 . Manpower requirements in transporta- 
tion equipment manufacturing are expected to 
increase slowly in the years ahead. By 1975, em- 
ployment needs in this industry may increase to 
slightly more than 1.7 million — a rise of approx- 
imately 7.8 percent from the 1964 level. . The 
slight increase in employment requirements is ex- 
pected primarily as a result of slow employment 
growth in the manufacture of motor vehicles and 
employment declines in establishments manufac- 

22 BLS employment (payroll) data for these Industry groups 
are not available for the years prior to 1958. 
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turing aircraft and missile and spacecraft compo- 
nents. Increases in output per worker in motor 
vehicle manufacturing establishments are expected 
to limit employment growth, and increases in out- 
put per worker coupled with a declining market 
tor military aircraft should cause employment to 
decline in establishments manufacturing . aircraft 
and parts. Employment in the other industry 
groups (ship and boat building and repair; rail- 
road equipment; and “other transportation equip- 
ment”) may increase slightly. However, changes 
in Government policy relating to shipbuilding and 
shipping could affect the level of employment 
projected in shipbuilding. 

Effects of Technological Developments on 
Future Employment 

Technological change is expected to. continue to 
increase output per worker in this major industry 
group. Laborsaving innovations will be significant 
in the aircraft and parts, and motor vehicles in- 
dustry groups. (See individual statements that 
follow.) In comparison, the employment impact 
of technological development in the ship and 
boat building and lepair; railroad equipment; and 
other transportation equipment industry groups 
is expected to be less significant. 

Employment growth in machining occupations 
could oe slowed by widespread use of numerical 
control during the 1964r-75 period. Employment 
of machine tool operators is particularly vulner- 
able to this change and is likely to be reduced. 
Also, highly skilled craftsmen, such as toolmakers 
and setup men, are likely to be affected adversely 
since fewer jigs, fixtures, and machine setups will 
be required. 

There is expected to be an increasing use of com- 
puters in office activities, operations research, pro- 
duction planning, inventory control, and in design, 
test, and evaluation. The use of electronic data 
processing systems (EDP) will reduce future re- 
quirements for routme clerical workers in activi- 
ties such as billing, posting, filing, and maintaining 
records, and in some office machine jobs such as 
tabulating and bookkeeping. Central, integrated 
records systems may make inroads to further limit 
clerical employment. Computers also tend to re- 
duce employment requirements in certain types of 
factory jobs because they allow tighter production 
standards and inventory control. Their use in 
production planning ana in testing may also result 
m lower employment levels. Requirements for 
lower and middle management employees may also 
be affected by growing use of computers because 
of the centralization and coordination of decision- 
making and other organizational changes they 
make possible. On the other hand, opportunities 
may increase for occupations such as programer, 
console operator, and tape librarian. 



In shipbuilding, a relatively recent development 
is “reduced scale lofting and optical marking.” 
Reduced scale lofting consists of preparing very 
accurate drawings, one-tenth of full size, which 
are then photographed by a precision camera pro- 
ducing a negative to a scale of about one one- 
hundredth of full size. Two projectors are lo- 
cated above the layout tables and project this 
negative image vertically downwards, enlarged to 
full size onto the material to be laid out. Layout 
can be accomplished in the usual manner and cut- 
ting accomplished by portable burning equipment, 
or by hand torch. Alternatively, material can be 
burned automatically without layout by means of 
an electronic controlled automatic plate cutting 
process known as “Telerex.” Reduced scale loft- 
ing and optical marking replaces the conventional 
full scale mold loft and layout making for in- 
crease accuracy of finished parts and a faster 
production flow. This new system may provide 
labor savings in those occupations involved in line 
development, patternmaking, and platemarking 
and shaping. 

In shipyards, modified mass production methods 
performed on ground level also facilitate the move- 
ment of steel from storage yards through shop 
operations. Such ground fabrication, utilizing 
materials handling systems and machine welding 
equipment, are performed under relatively un- 
crowded conditions as opposed to accomplishing 
these same operations under the more crowded 
and difficult working conditions on the ship. To 
gain the benefits of these and other laborsaving 
developments requires considerable capital outlays 
by the shipbuilders. However, considering the 
limited ship construction likely in the future and 
the large number of companies competing for this 
business, industrywide adaptation of these de- 
velopments may t>e limited. 

The Government is looking into the feasibility 
of using computers in ship design and construc- 
tion. If feasible, such techniques would reduce 
costs and “concept-to-delivery” time and, as a 
result, engineering and drafting employment. 

Production techniques in the railroad equipment 
industry group do not lend themselves to highly 
automated methods. For example, limited as- 
sembly runs of any one of a large number of 
freightcar types, or of classes of locomotives, 
whose power capabilities and optional equipment 
range broadly, cannot economically be adapted to 
a highly automated assembly line operation. 
Some transportation equipment subassemblies are 
purchased from firms in other industries, and other 
components, such as diesel valves, are already 
being produced by automated machine methods. 
Thus, technological changes will have relatively 
little impact on employment in the railroad equip- 
ment industry group. 
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Motor Vehicle and Motor Vehicle Equipment (SIC 371) 



Summary 

Employment requirements in the motor vehicle 
and motor vehicle equipment industry group are 
expected to be only a little higher in 1975 than 
in 1964, despite a significant increase in produc- 
tion. (jrains in output per worker are expected 
to increase nearly as fast as increases in produc- 
tion. 

Employment Trends 

In the post-World War II period, em- 
ployment in the motor vehicles and equipment in- 
dustry group fluctuated between 600,000 and 



900,000, reflecting the cyclical pattern of motor 
vehicle production and, to some extent, changes in 
defense expenditures. Although employment 
fluctuated sharply from year to year, the employ- 
ment trend between 1953 and 1964 was downward. 
In contrast, the trend in motor vehicle production 
was upward. 

Although motor vehicle production for civilian 
use was resumed in the latter part of 1945, it did 
not reach prewar levels until 1947. Employment 
rose from 768,000 in 1947 to an all-time high of 
917,000 in 1953. This record employment level 
set in 1953 was a result of a very good production 
year for civilian motor vehicles (7.3 million) 
coupled with defense production resulting from 
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the Korean conflict. Employment dropped to 
about 766,000 in 1954, as a cutback in defense 
spending, and a general contraction of economic 
activity caused a drop in production. In the fol- 
lowing year, employment rebounded to 891,000 as 
a combination of favorable forces — good business 
conditions, easy credit, and major styling 
changes — spurred production to an unprecedented 
high of 9.2 million vehicles. 

Employment declined steadily after 1955, to a 
postwar low of 607,000 in 1958, a recession year in 
which only 5.2 million motor vehicles were pro- 
duced. After increasing steadily from 1961, pro- 
duction reached an all-time high of 9.3 million 
motor vehicles in 1964. In the same year, employ- 
ment reached 755,000 — the highest level since 1957, 
but a level that was exceeded in 9 of the 10 years 
between 1947 and 1956* (During 1965, employ- 
ment continued to increase as production set new 
highs ; as a result, motor vehicle employment in 
1965 will probably be about 850,000, the third 
highest in the industry’s history.) 

Between 1947 and 1964, production workers 
as a proportion of total employment in this in- 
dustry group declined from 82 to 77 percent ; how- 
ever, this proportion has remained relatively 
stable since 1959. 

1964 - 75 ' Employment requirements in motor ve- 
hicle and equipment manufacturing are expected 
to be about 800,000 in 1975, approximately 6 per- 
cent above the 1964 level (but below the 1965 
level), as substantial increases in the production 
of motor vehicles and equipment are partially off- 
set by increases in output per worker. Output 
will be spurred by increases in population, house- 
holds, multicar ownership, personal spendable 
income, and a continuing shift of population to 
the suburbs. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to have 
a significant effect on the characteristics and num- 
ber of jobs in motor vehicles and equipment man- 
ufacturing through the mid-1970’s. Employment 
requirements are expected to be influenced sub- 
stantially by the greater use of computers and 
numerically controlled machine tools, automation 
and mechanization of existing manufacturing 
processes, design innovations, and new materials 
and manufacturing processes. 

The more widespread use of computers for ac- 
counting and administrative purposes is expected 
to limit increases in the employment of account- 
ants, auditors, and clerical occupations such as 



bookkeepers, and shipping and receiving clerks. 
Need for inspectors will probably be adversely af- 
fected by the increasing use of computers in quality 
control. Computers also are expected to be used 
increasingly to solve design-engineering prob- 
lems, ana thereby slow the growth in employment 
of engineers. The industry hopes to use computers 
in conjunction with cameras and other equipment 
to convert designer’s models into data that would 
be fed into numerically controlled die mills to 
produce the dies for new automobiles. Such a 
procedure could reduce the need for designers, 
draftsmen, model makers, and tool and die makers. 
Although the growing use of computers will ad- 
versely affect employment in some occupations, 
it is expected to increase the need for programers 
and punchcard operators. 

Motor vehicle and equipment manufacturers are 
expected to use increasing numbers of numerically 
controlled machine tools, especially for tool and 
die m akin g. The greater use of these machines 
should tend to reduce the need for toolmakers, set- 
up men, and machine tool operators, since items 
produced generally are of more, uniform quality 
than those produced by conventional methods. 

Motor vehicle and equipment manufacturers are 
continuously finding ways to improve production 
efficiency by redesigning parts and adopting new 
materials and manufacturing processes. Improve- 
ments in casting, stamping, and forging processes 
are expected to reduce the amount of machining 
needed to finish parts, thus reducing, the need for 
machine tool operators. The more widespread use 
of the “reflow’’ paint system, which produces a 
finish needing little polishing, should tend to re- 
duce employment of. polishers. New materials, 
such as molded carpets and electrically embossed 
interior trim, are expected to reduce the need for 
cutters, sewing machine operators, and trimmers. 
An increase in the installation of windshields by 
means of an adhesive sealant, which eliminates the 
need for rubber moldings, will adversely affect the 
need for glaziers. 

Some intermediate fabrication and assembly 
operations have been automated and many more 
such operations are expected to be automated in 
the future. Recent developments include 2 An au- 
tomated system that gives fenders, hoods, and 
quarter panels a prepaint treatment, thus adversely 
affecting the need for sprayers ; automated equip- 
ment that machines pistons and other engine parts, 
thus reducing the need for machine tool operators ; 
and automated systems that assemble brake drums, 
differentials, and alternator rectifiers, thus reduc- 
ing the need for assemblers. Although additional 
automation will reduce the need for processing, 
fabricating, and assembly workers, it will increase 
requirements for maintenance workers. 



MANPOWER REQUIREMENTS — 1964-75 



67 



Aircraft and Parts (SIC 372) 



Summary 

Employment requirements in the aircraft and 
parts industry group are expected to decline only 
slightly between 1964 and 1975, compared with a 
very rapid increase between 1947 and 1957, and a 
rapid decline between 1957 and 1964. It is as- 
sumed that changes in the level and mix of de- 
fense expenditures will not result in a significant 
increase in aircraft production. Technological 
innovations are expected to be a major factor con- 
tributing to the employment decline in this indus- 
try group in the decade ahead. 

Employment Trends 

1947 - 64 . Employment in the aircraft and parts 
industry group more than tripled between 1947 
and 1957, growing from 239,000 to 896,000. Since 
1957, employment has declined by almost one- 
third, droppmg to about 604,000 in 1961. 

More than 80 percent of total employment in 
the aircraft and parts industry group is concen- 
trated in the two largest industries — aircraft, 
which employed about half of the industry group's 
workers in 1964, and aircraft engines and engine 
parts, which accounted for almost a third. Other 
industries in this industry group are aircraft pro- 
pellers and propeller parts, and other aircraft 
parts and auxiliary equipment. Employment in 
two major industries, aircraft and aircraft engines 
and engine parts closely followed the trend of total 
employment. 

The downward trend in employment beginning 
in 1958 resulted primarily from the decline in pro- 
duction of military aircraft for the Federal Gov- 
ernment, which has purchased about four-fifths of 
the industry’s output in recent years. Since 1958, 
the Government’s greater emphasis on the devel- 
opment and production of missiles and space ve- 
hicles has resulted in some increase in the demand 
for components produced by the industry, but in 
terms of employment, this has been more than off- 
set by the decline in demand for military aircraft. 

The growing emphasis on research and devel- 
opment between 1955 and 1964 was largely re- 
sponsible for a rise in the proportion of nonpro- 
duction workers from 31 percent to 44 percent. 
Increasing numbers of scientists, engineers, tech- 
nicians, and supporting managerial and clerical 
personnel were required to develop spacecraft, 
missiles, and more complex aircraft particularly 
in the vertical-lift and supersonic categories. 

1964 - 75 . Manpower requirements in this indus- 
try group are expected to decline about 5 percent 



between 1964 and 1975, to about 575,000. These 
projections are based on the expectation of con- 
tinuing large expenditures on space research and 
development. They also assume no significant 
change in the level of defense expenditures or 
present trends in the overall mix of military goods. 

The projected employment decline is expected to 
result from greater use of laborsaving technologi- 
cal developments such as numerically controlled 
machine tools. In addition, it is expected that 
military and commercial demand for aircraft prod- 
ucts will remain relatively stable over the 1964-75 
period. Little or no change is anticipated in em- 
ployment of those engaged in aircraft develop- 
ment and production, although efforts to develop 
the supersonic transport and the C-5A cargo trans- 
port may lead to an increase in the number of en- 
gineers, scientists, and technicians engaged in this 
activity. Employment of workers engaged in mis- 
sile work in aircraft plants is expected to decline 
as emphasis shifts from missile production to ad- 
vance missile development. On the other hand, 
workers engaged in research and development in 
space science and in the production of spacecraft 
and related equipment may increase moderately 
because of the continuing effort to accomplish a 
lunar landing and exploration by the early 1970’s. 

Effects of Technological Developments on 
Future Employment 

Technological change is expected to continue to 
be very fast in the aircraft industry through the 
mid-1970’s. 

The nature of the products expected to be pro- 
duced in this industry group indicate that metal- 
working, metal fabrication, and the assembly of 
electronic equipment will continue to be major ac- 
tivities in the aircraft and parts industry. The 
most significant metalworking development in this 
industry for the future appears to be numerical 
controlled machining (N/C). Laborsaving tape- 
controlled tools are particularly important in short 
production runs of intricate shapes common in 
prototype development of aircraft and space ve- 
hicles. In 1962, aerospace firms were using more 
than 400 numerically controlled tools. About 
1,600 are expected to be in use by 1970. Addi- 
tional operations, such as drafting, welding, and 
inspection are being adapted to numerical control. 
Estimates of the reduction in unit labor require- 
ments possible in machining operations through 
use of this technique reportedly range from 20 to 
J30 percent. Employment of machine tool oper- 
ators is particularly vulnerable to the use of N/C 
machines and will likely be reduced. Highly 
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skilled craftsmen, such as toolmakers and setup 
men, are also likely to be affected adversely since 
fewer jigs, fixtures, and machine setups will be 
required. 

High temperatures, pressures, and stresses of 
space exploration require increasing use of new 
materials that cannot be cut, shaped or joined by 
conventional processes. To overcome such prob- 
lems, efforts are being made to develop new meth- 
ods of processing. Processing techniques now 
under development or already in limited use in- 
clude new metal forming methods, such as high 
energy rate forming; brazing with new com- 
pounds; new adhesive bonding methods; welding 
and cutting with electron beams ; and nonmechan- 
ical metal removal methods, such as chemical 
milling and electrochemical machining. These 
changing techniques involve development of new 



skills and place increased emphasis on worker 
retraining. 

Of increasing importance in the aircraft in- 
dustry is the assembly anci installation of 
miniaturized equipment used in aircraft, missiles, 
and spacecraft, especially complex electronic 
component parts. Some industry officials feel that 
miniaturization of electronics hardware (for ex- 
ample, transistors, printed circuit boards, tliin- 
film circuits) will become increasingly important 
during the 1964r-75 period and will tend to increase 
the skill level of those doing electronics 
assembling. 

The continuing emphasis by the Department of 
Defense and its contractors on cost reduction is 
likely to stimulate the rate of introduction of 
laborsaving innovations in the aircraft and parts 
industry group in the years ahead. 
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Professional, Laboratory, and Scientific and Research Instruments; 
Photographic and Optical Goods; and Watches and Clocks (SIC 38) 



Summary 

Employment requirements in the instruments 
and allied, products major industry group are ex- 
pected to increase rapidly between 1964 and 1975. 
The growing application of laborsaving techno- 
logical innovations is expected partially to offset 
the anticipated rapid increase in production, thus 
limiting the growth in labor requirements. 

Employment Trends 

j 1947-64. Employment in the instruments and re- 
lated products major industry group increased 
more than three times as rapidly as total manu- 
facturing employment in the post-World War II 
period. In 1947, 267,000 workers were employed 
in this major industry group; by 1964, employ- 
ment had risen to 369,000. 

In 1964, almost one-half of these workers were 
in the industry groups that manufactured scien- 
tific and related instruments, including engineer- 
ing, laboratory, and scientific and research instru- 
ments; measuring, controlling, and indicating in- 
struments ; and optical instruments and lenses. 23 
About 20 percent were employed in establishments 
making photographic equipment and supplies. 
The remaining workers we^e in establishments pro- 
ducing surgical, medical, and dental instruments; 
ophthalmic goods ; and watches and clocks. 

Between 1958 and 1964, 24 employment growth 
among the industry groups differed widely, reflect- 
ing differences in the increases in product demand 
and in the rate of introduction of laborsaving 
innovations. Employment increased fastest (al- 
most 40 percent) in establishments manufacturing 
optical instruments and lenses as many indus- 
tries — including aerospace, automotive, chemical, 
and food manufacturing — increased their use of 
optical instruments to improve both their manu- 
facturing process and quality control. 

Employment in establishments manufacturing 
photographic equipment; surgical, medical, ana 
dental instruments; ophthalmic goods; and 
watches and clocks also rose rapidly between 1958 
and 1964, despite the increased application of la- 
borsaving equipment. Employment in establish- 
ments producing photographic equipment rose 13 
percent, reflecting the growth of the population, 
rising levels of disposable personal income, in- 
creased leisure time, and expanding exports. The 
number of workers in establishments manufactur- 



** Electrical instruments are classified In the electrical machin- 
ery major industry group (SIC 36). 

M BLS employment (payroll) data are not available for all 
industry groups for the years prior to 1958. 



ing surgical, medical, and dental instruments in- 
creased oy almost 25 percent. These employment 

f ;ains can be traced primarily to greater demand 
or medical and dental care due to an expanding 
population, changes in the age composition of the 
public (more older people), increased health con- 
sciousness, and the extension of prepayment plans 
for medical care and hospitalization. Employ- 
ment rose by about 12 percent in establishments 
manufacturing ophthalmic goods, reflecting in- 
creases in the size, literacy, and educational level 
of the population ; the rising number of older per- 
sons ; and increasing emphasis on good vision. The 
number of workers in establishments producing 
watches and clocks rose almost 15 percent, pri- 
marily reflecting increases in population and fam- 
ily income. 

The number of workers in establishments manu- 
facturing engineering, laboratory, and scientific 
and research instruments rose nearly 8 percent, and 
employment in establishments producing measur- 
ing, controlling, and indicating instruments in- 
creased by about 11 percent, reflecting a rapid 
growth in their use in industry generally. Because 
of the diversity of their products, these industries 
are affected by overall economic trends. However, 
demand for these products is especially sensitive 
to spending for capital investment and research 
and development in direct user industries. Capital 
investment and expenditures for research ana de- 
velopment rose rapidly during the 1958-64 period. 

1 964.-75. Employment requirements in the instru- 
ments and allied products major industry group 
are expected to increase rapidly in the years ahead, 
despite the increasing use of laborsaving techno- 
logical innovations. By 1975, employment require- 
ments could reach 510,000, almost two-fifths above 
the 369,000 employed in 1964. Output is expected 
to be stimulated by the rapid increase in demand 
for instruments and allied products by manufac- 
turing and utility industries. 

Employment trends for the individual industries 
within the major group are expected to differ only 
slightly due to differences in demand. The use 
of technological innovations is not expected to have 
a significant impact on employment growth. 
Worker requirements are expected to increase 
rapidly in those industry groups that manufacture 
scientific and related instruments, because of in- 
creased capital spending for modernization of in- 
dustrial production processes and increased expen- 
ditures for research and development. Kesearch 
and development activity is expected to lead to 
the development of many new instruments and the 



70 



studies: outlook for technological change and employment 



Employment 
(in 000* s) 


1947 


267 


1948 


262 


1949 


239 


1950 


250 


1951 


294 


1952 


313 


1953 


337 


1954 


321 


1955 


323 


1956 


338 


1957 


342 


1958 


324 


1959 


345 


1960 


354 


1961 


347 


1962 


359 


1963 


365 


!964 


369 



EMPLOYMENT AND INDUSTRIAL PRODUCTION IN 
PROFESSIONAL, LABORATORY, AND SCIENTIFIC AND RESEARCH 
INSTRUMENTS; PHOTOGRAPHIC AND OPTICAL GOODS; AND 
WATCHES AND CLOCKS, 1947-64 




1947 '49 '51 '53 '55 '57 *59 '61 '63 '65 

Sources: Employment, Bureau of Labor Statistics; production, Federal Reserve Board 



refinement of those now in use. Expanding activ- 
ity in fields such as air purification, including 
environmental control, vehicle exhaust control, ana 
better methods of weather forecasting also will 
expand the demand for scientific instruments and 
related products. 

Employment growth in the surgical, medical, 
and dental instruments and supplies sector, as well 
as in the ophthalmic goods sector, will stem from 
rising demand for health services by an expanding 
population and by an increasing number of persons 
55 years old and over, augmented by extension of 
prepayment plans for medical care and hospitali- 
zation and rising levels of personal disposable in- 
come. An expanding population and rising levels 
of disposable income are also expected to be sig- 
nificant factors in increasing the demand for 
watches, clocks, and photographic equipment. 



Effects of Technological Developments on 
Future Employment 

Increasing use of laborsaving technological in- 
novations in this major industry group is expected 
to reduce unit labor requirements through the 
mid-1970’s. Increasing use of numerically con- 
trolled machine tools, particularly in the produc- 
tion of scientific and engineering instruments, is 
expected to reduce substantially unit labor require- 
ments, lower scrap and inventories, shorten lead 
time in production, and permit manufacture of 
intricate parts previously considered uneconomical. 
The greater use of these tools will reduce man- 
power requirements for machine tool operators. 
On the other hand, the use of this equipment is 
expected to increase employment requirements for 
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engineers, technicians, and workers skilled in the 
operation of electronic data processing equipment. 

Conveyor lines will be used increasingly to speed 
the assembly of precision instruments and reduce 
inventory requirements. Moving from one bench 
to another via conveyor lines, instruments pass 
through all assembly stages including testing and 
packaging. Increased use of conveyor lines could 
reduce unit labor requirements for assemblers and 
materials handling personnel. 

In establishments producing large quantities of 
standardized products, the use of automatic trans- 
fer equipment will become more important. 
Transfer machines are multistation machines 
that automatically load and unload the work 
piece at each station and move it from station to 
station. Separate operations are performed at 
each station. The greater use of automatic trans- 
fer equipment is expected to reduce unit labor 
requirements for machine tool operators and ma- 
terials handling laborers. 

Industrial engineering teclmiques are expected 
to be used increasingly to improve production 
efficiency, such as shorten lead time. These tech- 
niques include Monte Carlo simulation, operations 
research, and critical path and PERT (perform- 
ance evaluation and review technique) analyses. 
Electronic data processing systems are being intro- 
duced as an aid in inventory and cost control. 



These systems enable management to keep a con- 
stant check on quality and obtain the maximum 
utilization of men, machines, and inventories.. 

In the manufacture of pin-lever watches, im- 
provements are being made in product design and 
assembly to reduce the need for hand adjustments, 
which may reduce employment requirements for 
assemblers and inspectors and increase require- 
ments for machinists and repairmen. 

Improvements in automatic manufacturing 
facilities for cameras have paralleled the develop- 
ment and introduction of new products and 
models. Improvements include the introduction 
or improvement of conveyor belts, automatic 
transfer equipment, electronic testing equipment, 
and production control devices. Functions that 
can already be performed automatically include: 
Checking shutters, riveting shutter covers, fabri- 
cating and assembling plastic windows, assembling 
front and rear halves of cameras, and fastening 
camera halves. Probing, sensing, and ejecting 
stations will be incorporated increasingly. The 
continued introduction of this improved equip- 
ment could reduce employment requirements for 
assemblers, testers, and inspectors.. Conversely, 
employment requirements for maintenance and 
repairmen, particularly instrument repairmen, is 
expected to increase with the increased application 
of more automatic equipment. 



Miscellaneous Manufacturing Industries (SIC 39) 



Summary 

Employment requirements in the diverse group 
of industries which make up the miscellaneous 
manufacturing industries major industry group 
are expected to increase by almost one-fifth 136- 
tween 1964 and 1975, somewhat faster than the rate 
of employment growth between 1958 and 19(34. 
Technological change is expected to have little 
effect on employment growth in these industries 
through the mid-1970’s. 

Employment Trends 

19J/7-64. Employment in the miscellaneous man u- 
facturing industries major industry group de- 
clined by more than 12 percent between 1947 and 
1958, falling from 421,000 to 373,000. In 1958, 
however, this downward trend was reversed, and 
between 1958 and 1964, employment rose by 7 
percent, to 399,000. Over the 1947-64 period as a 
whole, the decline in employment amounted to 
slightly more than 5 percent. 

In 1964, about three-fifths of total employment 
in miscellaneous manufacturing was concentrated 



in four industry groups : Toys, amusements, sport- 
ing and athletic goods (27 percent) ; costume 
jewelry, costume novelties, buttons, and miscel- 
laneous notions, except precious metals (14 per- 
cent) ; jewelry, silverware, and plated ware (11 
percent) ; and pens, pencils, and other office and 
artists’ materials (8 percent). The remaining 
workers were employed in plants manufacturing 
musical instruments and. miscellaneous manufac- 
tured products including brooms, linoleum, 
matches, candles, lamp shades, morticians’ goods, 
furs, signs and advertising displays, and umbrel- 
las. 

Between 1958 and 1964, 25 employment increased 
in all component industries of this major industry 
group, except costume jewelry. The most rapid 
employment increase occurred in establishments 
producing toys, and amusements and sporting 
goods. Demand for these products, as well as 
items produced by other miscellaneous manufac- 
turing industries, was stimulated by increasing 
population, particularly in the number of young 



ssBLS employment (payroll) data are not available for all 
Industry groups for the years prior to 1953. 
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people; rising personal disposable income; and 
more leisure time. 

1964 .- 75 . Employment requirements in this major 
industry group are expected to increase from 399,- 
000 in 1964 to approximately 475,000 in 1975, a rise 
of about 19 percent. Production is expected to in- 
crease rapidly, stimulated by the same factors as 
in the past. In addition, the number of new fam- 
ily formations is expected to rise significantly 
beginning in the late-1960’s, which should spur 
demand for such items as household accessories 
and toys. 

Within the miscellaneous manufacturing in- 
dustries major industry group, increases in labor 
requirements are expected to take place in the 
manufacture of toys and amusement, sporting and 
athletic goods, as well as in the manufacture of 
musical instruments, and miscellaneous manufac- 
tured products. Kequirements in both the jewelry 



and silverware and the costume jewelry industries 
are expected to decline. 

Effects of Technological Developments on 
Future Employment 

Limited information on technological develop- 
ments in this mixed group of industries indicates 
that technological innovations have penetrated 
this industry only slightly, and, this trend is not 
expected to be reversed in the near future. In 
general, the establishments in this industry are 
relatively small in size and some of the products, 
like precious and costume jewelry, are largely 
handmade and produced in relatively limited 
quantities. In the manufacture of precious 
jewelry, for example, little technological change 
has occurred and hand craftsmanship is still es- 
sential to jewelry manufacturing. Although the 
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manufacture of costume jewelry is becoming more future. For example, in the casting process con- 
mechanized, hand assembly and finishing opera- tinued improvements in the operating speed, capac- 

tions will continue to be necessary. However, in ity, and instrumentation of equipment have oe- 
some production operations improvements in in- curred, resulting in faster production of better 
dustrial machinery that increase output per worker quality castings with reduced unit labor require- 

are being made and are expected to contmue in the ments. 



o 
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Transportation and Public Utilities (SIC Division E) 



Summary 

Employment requirements in the transportation 
and public utilities industry division are expected 
to increase moderately between 1964 and 1975 to 
service an expanding and more affluent population. 
Technological change is expected to be a significant 
factor in limiting employment growth in this 
division through the mid-1970’s. 

Employment Trends 

1947 - 64 . Employment in the transportation and 
public utilities industry division declined slightly 
in the post-World War II period. In 1947, 4.2 
million workers were employed in this industry 
division; by 1964, employment had decreased by 
about 5 percent to 3.9 million workers. In this 
period, average annual employment dropped 
below 4 million workers for the first time in 1958 
and remained at a postwar low of 3.9 million from 
1961 through 1964. 

In 1964, about 45 percent of total transportation 
and public utility employment was concentrated in 
two major industry groups — motor freight, which 
accounted for nearly a fourth of employment, and 
communications, which represented a fifth. The 
railroads employed about 19 percent of the di- 
vision’s workers (compared with 37 percent in 
1947) . The fourth major industry group, electric, 
gas, and sanitary services, accounted for 16 per- 
cent of employment in the division. Other major 
industry groups in the division include local and 
interurban passenger transit; transportation by 
air, by water, and by pipeline; and transporta- 
tion services, such as freight forwarding and 
stockyards. 

The employment trends between 1947 and 1964 
varied widely among the major industry groups. 
Rapid employment growth occurred only in motor 
freight and air transportation. Between 1947 and 
1964, motor freight employment grew by about 
two-thirds; over the 1958-64 period, employment 
in this industry increased by 18 percent. Over 
this latter period, 26 employment in air transporta- 
tion increased nearly 30 percent. The only other 
major industry groups to experience overall em- 
ployment growth were water transportation and 



transportation services, combined ; 27 and electric, 
gas, and sanitary services. Employment in elec- 
tric, gas, and sanitary services increased rapidly 
up to the late 1950’s, but leveled off between 1957 

and 1964. . 

Employment in the remaining industry seg- 
ments declined over the years for which employ- 
ment data are available. The most rapid employ- 
ment declines occurred in railroad and pipeline 
transportation. Railroad employment in 1964 was 
less than half that recorded for 1947. Between 
1958 and 1964, both railroad and pipeline employ- 
ment dropped by over 20 percent. 

1964 - 75 . Manpower requirements in the trans- 
portation and public utilities industry division are 
expected to increase moderately through the mid- 
1970’s. The number of workers employed in this 
industry division may reach 4.4 million by 1975, 
12 percent higher than the nearly 4 million work- 
ers employed in 1964. Manpower requirements. in 
the transportation industries are expected to in- 
crease slightly faster than the division as a whole. 

Little or no change, however, is expected in the 
employment requirements of the communications 
and public utility groups. Manpower require- 
ments in the communications industry group will 
increase slowly, if at all, despite the high level of 
activity projected for the telephone and broad- 
casting segments of the communications industry. 
Although little or no change is anticipated in the 
manpower requirements oielectric, gas, and. sani- 
tary services, output in all segments of this in- 
dustry group is expected to continue to increase 
rapidly as a result of population and business ex- 
pansion. These rapid increases in output^ how- 
ever, are expected to be approximately offset by 
gains in output per worker. 

Effects of Technological Developments on 
Future Employment 

In terms of employment, continued improve- 
ments in the technology of the transportation, com- 
munications, and public utility industries are ex- 
pected to offset most of the anticipated expansion 
in output in the years ahead. The most significant 
technological developments affecting these indus- 



29 BLS employment (payroll) data are not available for 6 of the 
9 major Industry groups In this industry division for the years 
prior to 1958. 
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S7 bls employment (payroll) data for the water transportation 
and transportation services major Industry groups are reported 
in a single series. 
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EMPLOYMENT IN TRANSPORTATION AND PUBLIC UTILITIES 



Employment 
(in OOP 1 s) 



1947 


4, 166 


1948 


4, 189 


1949 


4,001 


1950 


4,034 


1951 


4,226 


1952 


4, 248 


1953 


4, 290 


1954 


4,084 


1955 


4, 141 


1956 


4, 244 


1957 


4, 241 


1958 


3,976 


1959 


4,011 


I960 


4, 004 


1961 


3,903 


1962 


3, 906 


1963 


3,903 


1964 


3,947 
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tries will involve higher capacity equipment, such 
as larger truck-tractors and higher-capacity elec- 
tric generating equipment, which will result in an 
expansion of output without corresponding in- 
creases in employment. The expanded applica- 
tion of electronic data processing equipment to all 
sectors of transportation, communications, and 



public utilities will improve office operations and 
limit growth in the need for clerical employees. 
In addition, data processing equipment coupled 
with improved communications facilities will play 
an increasingly important role in advanced plan- 
ning and adminstrative decisionmaking. (See in- 
dividual statements that follow.) 



Railroad Transportation (SIC 40) 



Summary 

Employment requirements in the railroad trans- 
portation industry group are expected to continue 
to decline during the remainder of the 1960’s and 
then begin to increase sometime in the early 1970’s. 
Between 1947 and 1964, employment fell by more 
than 50 percent. A continued decline in passenger 
traffic and decreases in unit labor requirements 
resulting from technological innovations are ex- 



pected to partially offset the increase in freight 
traffic. 

Employment Trends 

Employment in this major industry 
group decreased from about 1.6 million in 1947 to 
756,000 in 1964, a decline of more than 50 percent. 
In 1964, nearly 88 percent of all workers in this 
major industry group were employed by Class I 
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Employment 
(in 000* s) 


1947 


1, 557 


1948 


1, 517 


1949 


1,367 


1950 


1,391 


1951 


1,449 


1952 


1,400 


1953 


1,377 


1954 


1,215 


1955 


1,205 


1956 


1,190 


1957 


1, 121 


1958 


957 


1959 


925 


1960 


885 


1961 


817 


1962 


796 


1963 


772 


1964 


756 



EMPLOYMENT AND INTERCITY TON-MILES AND PASSENGER 
MILES IN RAILROAD TRANSPORTATION, 1947-64 

INDEX (1957-59-100) 




Source: Employment, Bureau of Labor Statistics; Intercity ton-miles and passenger miles, 
Interstate Commerce Commission 



line-haul railroads. The remaining workers are 
distributed between Class II railroads and services 
allied to rail transportation, such as sleeping and 
dining car services, railway express, ana switch- 
ing and terminal companies. Over the 1947-64 
eriod, employment in Class I line-haul railroads 
eclined slightly slower (51 percent) than the 
remaining industry sectors combined (55 percent). 

The rapid decline in railroad employment in the 
post-World War II period resulted mainly from 
a rapid decline in passenger traffic and advance- 
ments in technology. Railroad passenger miles 
dropped steadily from 46.8 billion in 1947 to 18.4 
billion in 1964, a decline of over 60 percent. Al- 
though revenue ton-miles by rail carriers were 
slightly higher in 1964 (673 billion) than in 1947 
(665 billion), freight traffic activity was not a 
major influence on the longrun decline in railroad 
employment. 

One of the major technological developments 
that affected employment requirements was the 



transition in motive power from steam to diesel- 
electric. The diesel locomotive not only hauls 
larger and heavier trains than its predecessor, but 
also has reduced maintenance requirements. 
Railroad employment in the post-World War II 
period also was affected by the expanding use of 
mechanical equipment to maintain the roadway, 
the application of automatic control to freight 
classification activities, and a reduction in the 
miles of track through the use of centralized 
traffic control and elimination of some branch 
lines. In addition, the increasing application of 
electronic data processing systems to accounting 
and recordkeeping activities contributed to the 
reduction in employment needs in the industry. 

1964,-76. Employment requirements in this maj or 
industry group are expected to continue to decline 
through the remainder of the 1960’s. By the 
early 1970’s, however, the employment trend is 
expected to reverse and requirements should reach 
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820,000 by 1975, in response to growth in freight 
activity. This upward trend in freight traffic, 
which is expected to more than offset the effects of 
a continued decline in passengers, will result from 
transportation demand generated by the high 
levels of economic activity anticipated in the 
next decade. 

Technological innovations are expected to limit 
growth in employment requirements in this major 
industry group. However, the cost reducing 
effect of improved technology is expected to en- 
able railroads to capture a larger share of the 
Nation’s freight traffic. 

A continuation of the present trend in railway 
mergers, particularly of roads with parallel lines, 
could substantially reduce employment opportuni- 
ties for railroad workers, ouch mergers permit 
the elimination of roadway, trackage, and signal 
facilities, as well as the consolidation of terminals. 
However, with an improving freight traffic situa- 
tion, railroad management may be hesitant to 
reduce facilities until new traffic patterns are 
determined. 

Effects of Technological Developments on 
Future Employment 

Changing technology is expected to continue to 
have a significant effect on the number and char- 
acteristics of jobs in this major industry group 
through the mid-1970’s. For example, second 
generation diesel-electric locomotives with horse- 
power ratings in excess of 2,500 should displace 
the original 1,200- to 2,000-horsepower diesel- 
electrics. Because these more powerful locomo- 
tives will be able to pull heavier loads at greater 
speeds than the engines they displace, relatively 
fewer of them will be needed and labor require- 
ments for maintenance employees may also be 
reduced. 

Higher capacity rolling stock, made possible 
through design improvements and the use of light- 
weight construction materials such as aluminum 
and lightweight steel is expected to be used in- 
creasingly. Larger boxcars, some especially de- 
signed to handle unitized freight, are already 
replacing conventional units. Tank and flatcars 
are being designed and produced with double or 
more the capacity of earlier models. Greater 
specialization in rolling stock is also taking place. 
Special purpose cars capable of carrying large 
quantities of liquid or dry bulk commodities will 
be available, as will cars with special features for 
loading and hauling large or heavy items such as 
automobiles. One of the most outstanding ex- 
amples of the trend in railroad specialization is 
the high-speed unit train, which uses up to 125 
high-capacity cars to haul several thousand tons 
of a single commodity. Unit trains operate on a 
fast turn-around basis between one or a number 



of producers and a large consumer. Technologi- 
cal improvements in rolling stock are expected to 
result m the use of relatively fewer (but higher 
capacity) cars and thereby adversely affect em- 
ployment requirements for operating and main- 
tenance personnel. In addition, the trend toward 
automatic loading and unloading features and con- 
tainerized freight should reduce the need for 
materials handling workers. Further labor and 
other cost savings may be realized from the avail- 
ability of more durable locomotives and freight 
cars. 

Maintenance labor requirements will also be af- 
fected by improved construction materials, better 
roadway installation, and improved maintenance 
equipment. For example, improved machines for 
completely rehabilitating the roadbed and track 
structure are replacing less automatic equipment 
introduced in the 1950’s. The growing use of elec- 
tronic hot-box detectors, improved brass bearings 
and lubricating pads, and roller bearings on 
freight cars is continually cutting maintenance 
costs by substantially reducing journal failures. 
The introduction of sharp flange and dragging 
equipment detectors is reducing unit maintenance 
requirements. The development of more durable 
materials and better construction methods for 
roadbeds and structures will also tend to reduce 
maintenance requirements. 

One of the most significant improvements in 
railroad technology in recent years has been the 
development and rapid growth of “piggybacking.” 
Since 1958, trailer-on-flatcar (TOFC) loadings 
have increased by more than 200 percent, to about 
3 percent of total car loadings in 1964. The ex- 
pected continuation of this trend, coupled with 
further TOFC innovations, may have a significant 
impact on employment in railroad occupations in 
the decade ahead. Although TOFC transporta- 
tion increases overall railroad freight activity by 
diverting long-haul traffic away from highway 
movement, it reduces unit labor requirements by 
cutting down on dunnage, freight handling, and 
clerical activities. Future innovations in TOFC 
technology will involve design improvements in 
flatcars and in loading ana unloading equip- 
ment, as well as additional tunnel and track 
reconstruction. 

Technological innovations in electronic equip- 
ment and automatic control systems will lead to 
greater efficiency of railroad operations by speed- 
ing the flow of traffic and increasing equipment 
utilization. More efficient operations, in general, 
will permit traffic growth without corresponding 
increases in employment. For example, the effi- 
ciency of car locating and accounting activities 
could be improved by the use of automatic car 
identification systems that are being developed to 
monitor trains and transmit data related to car 
movements. Improved, higher-capacity, central- 
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ized traffic control systems will result in more 
consolidation of control centers. Labor savings 
will result directly from the reduced need for 
towermen and telegraphers. The increasing use 
of electronic (automatic and semiautomatic) clas- 
sification yards will substantially reduce the need 
for yard employees through the combination of 
facilities. 

Advances in communications, and the increas- 
ingly widespread application of electronic data 
processing systems may have the greatest potential 
impact on railroad transportation service and em- 
ployment patterns in the years ahead. In the fu- 
ture, many of the automatic systems discussed 
above may be linked by a central computer and 



communications system to operate a more highly 
automated railroad. Apart from the use of com- 
puters in automatic classification yards, electronic 
data processing is now confined largely to payroll 
and routine accounting and recordkeeping func- 
tions. In the future, however, computers will be 
used for routine decision making, interline ac- 
counting, traffic and cost research, and controlling 
car movements and inventories. The major im- 
pact of computer usage in the years ahead will be 
on office workers, although the future role of com- 
puters in automated operations may adversely 
affect employment requirements for operating 
personnel. 



Local and Suburban Transit and Interurban Passenger Transportation 

(SIC 41) 



! 



Summary 

Between 1964 and 1975, little or no change is 
expected in employment requirements in this ma- 
jor industry group. Employment growth will be 
limited principally by the lack of growth in 
passenger traffic on privately operated public 
transportation systems. 

Employment Trends 

1958-64. Employment in the local and interurban 
passenger transportation major industry group de- 
clined slightly from 285,000 in 1958 28 to 267,000 
in 1964. 

More than 85 percent of total employment in 
local and interurban passenger transportation is 
concentrated in three principal industry groups— 
taxicabs, which account for 41 percent ; local and 
suburban transit, more than 31 percent; and inter- 
city and rural buslines^ about 16 percent. Employ- 
ment of the remaining workers is distributed 
among charter services, school buses, and terminal 
and service facilities. 

Employment in each of three principal industry 
groups declined in the post-World War II period. 
The sharpest decline occurred in local and subur- 
ban transit. The number of workers employed in 
this industry group dropped by nearly three-fifths 
between 1947 and 1964. Between 1958 and 1964, 
local and suburban transit employment declined 
20 percent. Employment in the taxicab industry 



as BLS employment (payroll) data for the local and Interurban 
passenger transportation major Industry group (SIC 41) are not 
available for the years prior to 1958. Bureau of Labor Statistics 
employment data for the local and suburban transportation Indus- 
try excludes workers employed by publicly owned transit systems. 
Available Information Indicates that employment In publicly and 
privately owned transit systems combined declined by about 
100,000 workers In the post-World War II period. 



group likewise has declined in recent years; more 
than 9 percent fewer workers were employed in 
this industry group in 1964 than in 1958. Inter- 
city and rural busline employment declined by 
about 28 percent between 1947 and 1964. How- 
ever, employment in this industry has stabilized 
and increased slightly since 1960. In contrast to 
the declining trends in the three principal indus- 
try sectors, employment in charter services, school 
buses, and terminal and service facilities, com- 
bined, has doubled, increasing from 16,000 in 1958 
to 32,000 in 1964, primarily as a result of expand- 
ing school-age population. 

Declining employment in the local transit and 
taxicab industry groups was principally the result 
of increased reliance on private automobile trans- 
portation. Widespread public reliance on private 
automobiles resulted, in part, from the demands 
of suburban living for a highly flexible means of 
personal transportation, higher levels of consumer 
incomes, and improved highways. 

The downward trend in employment in intercity 
bus transportation was also the result of compe- 
tition from other modes of transportation, i.e., 
private automobiles and air carriers. Although 
there was a dramatic growth in intercity passenger 
travel during the post-World War II period, inter- 
city bus travel declined both relatively and abso- 
lutely. The downward trends in intercity bus 
traffic and employment, however, appear to have 
leveled off and slight gains have occurred in recent 
years largely because of vigorous promotional 
campaigns by intercity bus companies and im- 
proved services to the traveling public. 

1964-75. Little or no change is expected in the 
employment requirements of the local and inter- 
urban passenger transportation major industry 
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EMPLOYMENT IN LOCAL AND SUBURBAN TRANSIT AND 
INTERURBAN PASSENGER TRANSPORTATION, 1947-64 



INDEX (1957-59=100) 




Source: Bureau of Labor Statistics 



group over the 1964-75 period. Employment re- 
quirements in the local transit and taxicab industry 

R are expected to remain at about the 1964 
irough 1975. In contrast, employment re- 
quirements in the intercity bus industry group are 
expected to increase moderately. .Requirements 
in charter services, schoolbuses, and terminal fa- 
cilities, are expected to increase, but slower than in 
recent years. 

Employment requirements for local transit and 
taxicab workers will be adversely affected by the 
increased use of privately owned automobiles, 
stimulated in large part by the continued popula- 
tion shift to the suburbs. However, no sharp de- 
cline in traffic or employment is anticipated be- 
cause downtown traffic congestion and parking 



problems will continue to encourage bus and taxi 
travel in midtown areas. ( The BLS payroll series 
for this industry group, which includes only pri- 
vately owned transportation companies, will also 
be affected by a continuation in the present trend 
toward publicly owned local transit systems.) In 
addition, legislation passed in mid-1964, which 
offers financial assistance to help urban commu- 
nities alleviate downtown traffic congestion and 
parking problems, should encourage public use of 
mass transportation facilities. However, this leg- 
islation is not expected to affect total transit em- 
ployment significantly in the next decade. 

The projected increase in the requirements, fo£, 
intercity bus workers will result fr«t*ra lfibcTerate 
increase in demand for this mode of transporta- 
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tion. Population growth, higher consumer in- 
comes, and more leisure time will result in an 
increase in intercity travel generally, a portion of 
which is expected to be by bus. More specific fac- 
tors expected to increase intercity bus travel 
include an improved highway system, which will 
cut scheduled running time ; an increasing number 
of larger and more comfortable buses; and addi- 
tional deluxe express buses offering hostess service, 
refreshments, and other conveniences. Bus traffic 
will also be favorably affected by touring and 
charter services, and by bus transport of package- 
express and first-class mail, which has become an 
important source of carrier revenue in the past 
several years. The further curtailment or elimi- 
nation of railroad passenger service in many areas 
may also be expected to encourage greater use of 
intercity bus service. 

Effects of Technological Developments on 
Future Employment 

Declining employment in the local and inter- 
urban passenger transportation industries has re- 
sulted chiefly from losses in traffic rather than use 
of laborsaving innovations. The changes that have 
occurred in the technology of these industries have 
been limited largely to the elimination of surface 
rail (streetcar) transit and the expanded use of 
improved motor bus and suburban transit equip- 
ment. Improved intercity highways have greatly 
enhanced the comfort, speed, and convenience of 
bus travel; but corresponding improvements in 
city streets have been a mixed blessing to local 
buses and taxicabs because of the private car traffic 
that has evolved. 

Future improvements in the technology of local 
public transportation will be centered around the 
development of rapid (rail) transit systems in the 
larger cities and improvements in bus facilities in 
many small and medium-sized cities. The de- 
velopment and improvement of local transit fa- 
cilities in both large and small cities are expected 
to be accelerated by provisions of the recently en- 
acted Federal legislation mentioned above. The 
development of rapid transit may limit employ- 
ment opportunities for bus drivers, as the role of 
local buses will be reduced largely to providing 
feeder service to the rail system. In addition, as 
the maintenance requirements of local transit in 
some areas shift from motor bus to rail, some bus 
mechanics will either lose their jobs or be forced 
to acquire new skills. However, these adverse em- 
ployment effects in the larger cities could be largely 
offset by increased employment in the local bus 
systems of many small- and medium-sized 
communities. 

Many of the rapid transit systems that will be 
developed over the next decade are expected to be 



run automatically through the use of computers. 
Accounting functions, and maintenance and opera- 
tions scheduling may also be performed largely 
through use of computers. In addition, ticket 
sales and collection, and analysis of power equip- 
ment functioning could be handled by automatic 
methods in the future. The use of such equip- 
ment will probably limit employment opportuni- 
ties in many operating, clerical, and maintenance 
occupations. 

In addition to the development of automated 
rapid transit, demonstration projects are under- 
way to encourage private automobile passengers 
to use public transportation. These experiments 
and demonstration projects include special bus 
service for shoppers, restricted bus lanes during 
rush hours, variable and multizone fares, and bus 
service by subscription. 

Technological innovations affecting the inter- 
city bus industry will be limited chiefly to im- 
provements in highways and equipment. Prog- 
ress on the 41,000-mile system of interstate and 
defense highways, which is now nearly half com- 
pleted, coupled with the construction of additional 
toll highways and improvements hi other Federal 
and State roads is not only reducing costs for the 
motor carriers, but also increasing the comfort and 
convenience of intercity bus travel. By greatly 
reducing travel time between points, these im- 
provements in the Nation’s highway, systems are 
making motor buses more competitive with air 
travel, especially on short or medium distance 
trips. 

Equipment innovations in the intercity bus in- 
dustry will be limited principally to replacing 
older buses with larger and more comfortable 
buses now used mainly by large carriers. In addi- 
tion, the expansion of service innovations, such as 
buses equipped with washrooms, and refreshment 
and meal facilities, will increase the efficiency of 
intercity bus operations by reducing the frequency 
of stops on long trips. 

The overall effect of technological improvements 
affecting the intercity bus industry group will be 
to increase passenger traffic and create additional 
employment opportunities in both road and ter- 
minal occupations. In addition, the expansion of 
on-board passenger services will stimulate the 
need for a growing number of bus hostesses. 

Further in the future, the development of new 
transportation systems directly competitive with 
intercity buslines could offset the traffic attracting 
effects of the interstate highway system and com- 
fort oriented buses. Rapid transportation systems 
are presently under study that would link such 
cities as Washington, New York, and Boston with 
an ultra-high-speed express rail system. Such 
systems could eliminate a substantial amount of 
the bus traffic along parallel highways. 
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Motor Freight Transportation and Storage (SIC 42) 



Summary 

Employment in the motor freight transporta- 
tion and storage major industry group is expected 
to increase rapidly between 1964 and 1975, but 
slower than during the post-World War II period. 
Future employment growth is predicated on a 
steadily rising demand for motor freight services. 
Technological change is expected to be a signifi- 
cant factor limiting employment expansion in 
these industries through the mid-1970’s. 

Employment Trends 

191^-6 If.. Employment in the motor freight trans- 
portation and storage major industry group, 
which includes local and long distance trucking, 



public warehousing, and terminal facilities, in- 
creased rapidly in the post-World War II period. 
Employment in the motor freight major industry 
group rose steadily from 551,000 workers in 1947 
to nearly 920,000 in 1964, a two-thirds increase. 

The growth of trucking employment respited 
from a rapid growth in motor carrier activity. 
Between 1947 and 1964, the number of intercity 
ton-miles accounted, for by all private 29 and for- 
hire motor carriers increased by over 250 percent. 
Over the same period, the number of intercity 
ton-miles for all carriers of freight (rail, truck, 
pipeline, water, and air) increased by about 50 per- 



* Bureau of Labor Statistics employment data for this major 
industry group include only workers employed by for-hire motor 
carriers. However, the increase in total activity is an indicator 
of the trend in for-hire motor carrier activity. 



EMPLOYMENT AND INTERCITY TON-MILES IN MOTOR 



Employme nt 
(in 000 1 s) 



FREIGHT TRANSPORTATION AND STORAGE, 1947-64 

INDEX (1957-59=100) 



1947 551 

1948 573 

1949 567 l40 

1950 619 

1951 676 

1952 699 120 

1953 731 

1954 719 

1955 765 100 

1956 803 

1957 804 

1958 778 80 

1959 844 

1960 856 

1961 845 60 

1962 885 

1963 904 

1964 920 40 
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Sources: Data on employment, Bureau of Labor Statistics; intercity ton-miles, 
Interstate Commerce Commission. 
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; cent. In 1947, private and for-hire truck opera- 
tors accounted for only 10 percent of all intercity 
freight movements (measured in ton-miles) ; by 
1964, the trucker’s share of the market had in- 
creased to nearly 24 percent. Growth of trucking 
employment also was stimulated by the expan- 
sion of local freight volume, since trucks carry 
virtually all freight for local distribution. Local 
trucking employment has also been favorably 
affected by the rapid increase in the number of 
suburban shopping centers and by industry relo- 
cation to the suburbs. 

Although employment in the motor freight ma- 
jor industry group has expanded rapidly, growth 
has been limited by improvements in the technol- 
ogy affecting this mdustry. The most significant 
of these improvements are concerned with the ve- 
hicle itself and the condition of the roads on which 
it operates. The capacity of motor vehicles of a 
given size has been increased considerably through 
use of lighter- weight materials and improved ve- 
hicle design. As a result of physical. improve- 
ments in our Nation’s roadways, including reduc- 
tions in highway curvature and g.ade and the by- 
passing of cross traffic through use of overpasses, 
the legal size, weight, and speed maximums of 
motor vehicles have been raised in many States. 

As a result of vehicle and highway improvements, 
the average annual ton-miles per motor vehicle 
operated by regulated motor carriers has increased 
by about 50 percent during the post-World War II 
period. 

1964 - 75 . Employment requirements in the motor 
freight transportation and storage major industry 
group are expected to increase from about 920,000 
in 1964 to approximately 1.2 million in 1975, an 
increase of albout 30 percent. 

The demand for motor freight transportation 
services is expected to increase rapidly as a result 
of the anticipated high level of economic activity. 
Intercity motor freight activity, however, is not 
expected to continue to increase as rapidly as it 
has in the past because of changing competitive 
conditions. The diversion of high value commod- 
ity traffic from rail to truck by means of lower 
freight rates can no longer be expected to con- 
tribute to motor carrier expansion. Today, in 
their efforts to retain existing traffic and recover 
movement of commodities formerly carried, rail- 
roads are placing increasing emphasis on reducing 
costs. Motor carriers are also facing increasing 
competition from air carriers for the movement 
of high value traffic. In addition, the flexibility 
of movement provided by public highways is an 
advantage no longer restricted to the motor carrier. 
Through use of containers on wheels, other types 
of carriers can now provide direct freight services 
to customers who are far removed from their rail, 
water, or air facilities. 
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CHANGE AND EMPLOYMENT 

The demand for local trucking services, which 
is not affected by similar competitive factors, is 
expected to increase with the anticipated rapid 
growth in the total volume of freight moved in the 
economy. Motor trucking will continue to be the 
predominant method for distributing goods within * 

local market areas, and employment in local truck- 
ing should grow rapidly in tne years ahead. 

Effects of Technological Developments on 
Future Employment 

Changing technology will significantly increase 
output per worker in nearly all occupational areas | 

of the motor freight transportation and storage { 

major industry group. The changing nature of I 

our system of highways and the laws governing j 

their use make up a significant part of the chang- I 

ing technology of the motor freight industry. [ 

The 41, 000-mile system of interstate and defense , 

highways^ which is now about half completed, 
will continue to increase the efficiency of motor 
carrier operations by reducing running time, 
and cutting maintenance and accident costs. 

The completion of this system of divided, limited- 
access highways, and the construction of toll 
throughways and improvements in other Federal 
and State roads, is expected to result in increased 
legal size and weight maximums of vehicles. The 
effect of these changes will be to limit the employ- 
ment growth of truckdrivers bv reducing man- 
power requirements per unit of freight carried. 

Many technological innovations are directed to- 
ward improving the operating efficiency of com- 
mercial vehicles. Design innovations in the con- 
struction of trucks, truck-tractors, and trailers are 
resulting in increased payload capacities without 
corresponding increases in the dimensions or loaded 
weight of the vehicle, through the use of lighter 
weight materials, such as aluminum or fiberglass. 

The development of improved gasoline and aiesel 
engines will also contribute to the greater efficiency ! 

of commercial vehicles. These new power plants | 

will be smaller and lighter, yet more powerful and 
provide greater fuel economy than their predeces- 
sors. These innovations, which increase the ca- 
pacity and efficiency of commercial vehicles, will 1 

likewise limit growth in the number of truck driv- i 

ers by increasing the size of the average load j 

hauled per vehicle. *? 

Technological advances in the motor trucking 
industry may also affect employment requirements 
for maintenance personnel. Many of the new gas- ^ 

oline and diesel engines now under development 
will have greatly reduced maintenance require- 
ments. Innovations in vehicle design will also fa- 
cilitate maintenance by making vital mechanical * 

and electrical components more easily accessible. j 

In addition, a growing number of carriers with \ 

large truck fleets are using sophisticated test equip- j 
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ment, such as spectrometers for engine oil analysis, 
to forestall costly breakdowns. 

Along with technological improvements in gen- 
eral freight vehicles, progress is being made in de- 
velopment of specialized equipment to handle a 
wide range of commodities that cannot be handled 
efficiently in conventional packaged-freight con- 
tainers. Among the more notable innovations in 
specialized trucking are improved refrigeration 
and insulation systems for maintenance of ex- 
tremely low temperatures, bulk carriage contain- 
ers with pneumatic loading devices, and convert- 
ible and collapsible tanks that can be adapted for 
use in a wide range of liquid and dry hauling. 
Other innovations include vehicles with special 
features for loading and unloading heavy or cum- 
bersome freight, and vehicles with adjustable 
trailers for moving military hardware and heavy 
machinery. Since special equipment innovations 
are designed to help motor carriers compete for a 
wider range of commodities, they tend to increase 
employment requirements by contributing to over- 
all motor freight traffic growth. 

The changing technology in trucking is not con- 
fined to innovations in motor vehicles. The in- 
creasing size of motor freight companies is acceler- 
ating the rate of technological change in modern 
terminal operations. Major consolidating termi- 



nals are becoming larger and more efficient, but 
fewer in number. One of. the most significant 
features contributing to this increased efficiency 
is an automatic dragline system for channeling 
freight between 100 or more freight docks within 
a terminal. The use of this system greatly re- 
duces manpower requirements for freight han- 
dling personnel. An important innovation in 
modern terminal operations is the use of cargo 
cages for combinging less-than-truckload ship- 
ments. These devices greatly reduce labor re- 
quirements for handling small shipments. Freight 
handling by some of the larger carriers is also 
expected to be expedited by the use of data process- 
ing systems that improve office operations and 
reduce unit labor requirements for clerical 
personnel. 

The development of standardized freight con- 
tainers is resulting in their increasing use by all 
modes of transportation. This development elim- 
inates multiple handling of packaged freight to 
and from truck and rail, water, and air carriers. 
The use of standardized freight containers re- 
duces damage to shipments and claims for dam- 
age, and permits more rapid dispatch of freight, 
thereby adversely affecting requirements for 
freight handlers and checkers (clerks). 



Transportation by Air (SIC 45) 



Summary 

Employment, requirements in the air transpor- 
tation major industry group are expected to 
increase rapidly between 1964 and 1975. Future 
employment growth is predicated on a rapid rise 
in passenger and cargo traffic. Technological 
change is expected to be a significant .factor in 
limiting employment growth in air transportation 
through the mid-1970’s. 

Employment Trends 

1958-SJi.. Employment in air transportation ex- 
anded rapidly between 1958 and 1964,, increasing 
y nearly 30 percent from 165,000 workers to 
213,000 over the period. 30 During the same pe- 
riod, surface transportation employment declined 
slightly. 

In 1964, about 90 percent of employment in air 
transportation was accounted for by air common 
carriers, which provide for-hire air transportation 
to the public. The remaining workers were em- 
ployed at airport terminals and by operators of 
airports and flying fields. 

“BLS employment (payroll) data for the air transportation 
major industry group are not available for the years prior to 
1958 . 



Between 1947 and 1958, employment by air com- 
mon carriers increased from 82,000 to 149,000 
workers, a gain of 82 percent over the period. 
Since 1958, air carrier employment has risen nearly 
30 percent, to 192,000 workers in 1964. Over this 
latter period, employment in fixed facilities and 
related services, airports, flying fields, and termi- 
nals, increased by 34 percent. 

The dramatic post-World War II growth in air 
traffic activity, particularly among the scheduled 
airlines, 81 was primarily responsible for the rapid 
expansion in air carrier employment. Between 
1947 and 1964, the number of revenue passenger 
miles and revenue ton miles flown by certificated 
route air carriers in scheduled service increased by 
640 and 700 percent, respectively. Over the same 
period, available seat miles increased by over 750 
percent, and available ton miles by nearly 850 
percent. 

The airlines have been able to expand their 
activities several times faster than employment 
chiefly by utilizing more efficient aircraft and 
ground operations equipment. In recent years, 



31 A comparison of Bureau of Labor Statistics and Federal Avia- 
tion Agency employment data shows that the scheduled airlines 
account for about 85 percent of total employment in this major 
industry group. 
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Employment 
(in OOP 1 s) 



1958 
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1959 
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1960 
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1964 
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EMPLOYMENT AND REVENUE PASSENGER MILES IN 
AIR TRANSPORTATION, 1947-64 
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the airlines have been replacing piston powered 
aircraft with faster and higher capacity turbine 
powered aircraft. On the ground, computers and 
other electronic and mechanical devices have been 
used to improve communications, data processing, 
flight planning, and aircraft and traffic servicing. 

Employment at airport terminals and in fixed 
base operations has expanded with the general rise 
in air traffic. Fixed base employment has also 
grown with the increasing activity in business fly- 
ing and other segments of general aviation. 

1964 ,- 75 . Employment requirements in the air 
transportation industry are expected to increase 



rapidly through the mid-1970’s. The number of 
workers employed in this industry may exceed 
300,000 by 1975, more than 40 percent higher than 
the 213,000 workers employed in 1964. Air com- 
mon carrier employment is expected to increase 
at a rate of about 3.3 percent annually between 
1964 and 1975, compared with an average growth 
rate of over 5 percent between 1947 and 1964. 

The rapid growth in employment requirements 
projected for this industry are expected to result 
from an ever expanding demand for air transpor- 
tation services, both passenger and cargo. The 
major stimulus for this growth in air traffic will 
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come from rising consumer and business incomes, 
an expanding population, and increasing amounts 
of leisure time. In order to meet this growing 
demand for air travel and to take advantage of 
the high profit potential of modern turbine- 
powered aircraft, the airlines today are placing 
record numbers of equipment orders, both for ad- 
ditions to their fleets and for the replacement of 
a number of aging piston aircraft. Equipment 
improvements, in providing greater speed and 
comfort to airline passengers, may contribute to 
an even greater volume of traffic than anticipated. 

In addition to the anticipated growth in pas- 
senger activity, the use of more efficient turbine 
powered aircraft in cargo operations is expected 
to stimulate freight traffic through reduced rates 
and improved service. Future growth in air traf- 
fic is also expected to result from the extension of 
air freight services to many small- and medium- 
sized communities through the local service air- 
lines. 

Effects of Technological Developments on 
Future Employment 

Continued improvements in air transportation 
technology are expected to partially offset expand- 
ing passenger and cargo traffic in the next decade. 
One of the most significant developments will be 
the replacement of piston aircraft with more ef- 
ficient turbine powered aircraft. The conversion 
to an all-turbine airline fleet, which is expected to 
be accomplished by the early 1970’s, will allow the 
airlines to absorb a growing volume of traffic with 
little or no increase in fleet size or in the employ- 
ment of flight deck or maintenance personnel. 

Many of the new second generation jets sched- 
uled for service in the late 1960’s will be short- and 
medium-range passenger planes. Some of these 
aircraft will have interiors that can be easily con- 
verted into use for either passenger or cargo serv- 
ice. The development of these short- and medium- 
range jets will increase the efficiency of the airlines 
by complementing the long-range jets in the fleets 
or the large domestic and international carriers 
and by providing appropriate range turbine air- 
craft for use by local service carriers. Other sec- 
ond-generation jets which will go into service in 
the late 1960’s include longer range and higher 
capacity versions of the passenger and cargo jets 
now in service throughout the industry. 

In the mid-1970 , s, the airlines are expected to 
put in service one or more of a number of highly 
productive aircraft now under development. Fore- 
most in this development is a supersonic transport, 
which will operate over long distances at speeds 
up to 2,000 miles per hour. An alternative to this 
medium capacity supersonic transport is a sub- 
sonic transport with a capacity of 500 to 700 pas- 
sengers or 250,000 pounds of cargo. The latter 



approach to increasing the efficiency of the jet 
transport would involve increasing the size of the 
aircraft rather than its speed. Development of 
the supersonic aircraft appears to be favored over 
the slower, heavier aircraft since use of the latter 
would probably require stronger runways and ex- 
panded terminal facilities. 

Another aircraft that may become operational 
in the next decade is a high-passenger-capacity 
vertical takeoff and landing aircraft mat will op- 
erate between cities of up to a few hundred miles 
apart and between metropolitan centers and air- 
orts. Such aircraft could provide downtown to 
owntown travel between nearby cities and greatly 
reduce travel time spent getting to and away from 
airports on longer nights. General acceptance of 
this mode of travel could create additional require- 
ments for flight personnel. 

Technological innovations in aircraft will also 
have a significant impact on the rapidly growing 
air cargo sector. Improvement ‘ . air cargo tech- 
nology will lead not only to greater efficiency of 
operation, but also may favorably affect employ- 
ment by accelerating the growth m traffic.. Much 
of the expected growth in air freight activity will 
result from the availability of service to an increas- 
ing number of communities and from anticipated 
rate reductions stemming from the use of more 
efficient cargo transport. Both the all-cargo and 
combination carriers also can be expected to con- 
vert their cargo fleets to all-turbine operations due 
to the cost and speed advantages of jet over 
piston aircraft. This fleet of turbine aircraft will 
be made up largely of cargo carrying versions of 
jet aircraft developed for passenger service. In 
addition, a civilian version of a large military 
freighter is presently available, and a similar but 
higher capacity model will be ready for service in 
a few years. In addition to larger and faster 
cargo transports, air freight operations will be 
improved by the use of more efficient cargo han- 
dling and loading equipment. This new ground 
equipment will tend to limit the growth of em- 
ployment requirements for freight-handling 
personnel. 

Technological improvements are also anticipated 
in flight control and guidance systems. The most 
significant developments in this area will be a 
fully automated air traffic control system, a flight 
navigation system requiring no contact with 
ground stations, and an all-weather landing guid- 
ance system. Use of this automatic equipment may 
reduce employment requirements for air traffic 
control personnel, who are employees of the Fed- 
eral Government. The overall impact of these new 
systems on employment within the air transporta- 
tion industry, however, is likely to be favorable, as 
they are expected to make air travel more attrac- 
tive through increased safety and dependability. 
These new flight control and guidance systems will 
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permit more flight traffic and will facilitate closer 
adherence to flight schedules, even during un- 
favorable weather conditions. 

The air transportation major industry group is 
expected to use many of the most advanced elec- 
tronic control and data processing systems in the 
future. The automated air traffic control and all- 
weather landing systems projected for the 1970’s 
will be built around computers and other sophis- 
ticated electronic equipment. Many of the new 
air transports now under development may, in ef- 



fect, be flown by pilot monitored computers. To- 
day, electronic computers are already important 
tools in base operations of many domestic and in- 
ternational airlines. These computers are used in- 
creasingly in maintenance and inventory control, 
accounting and flight planning, and in processing 
passenger reservations among carriers. The con- 
tinued application of computer technology in air 
transportation will limit employment opportuni- 
ties chiefly among traffic agents and clerical 
workers. 



Communications (SIC 48) 



Summary 

Employment requirements in communications 
are expected to increase slightly during the decade 
ahead. Although demand for communications 
services is expected to rise rapidly, technological 
innovations will tend to limit growth in employ- 
ment. 

Employment Trends 

19 17 - 6 1 *. ' Estimated employment in the communi- 
cations major industry group increased by 31 per- 
cent between 1947 and 1957 ; 32 however, between 
1957 and 1964, employment declined about 6 per- 
cent. Employment was spurred during, the early 
post- World War II period by the rapid rise of 
television broadcasting and the increased use of 
telephone communications. The period of declin- 
ing employment resulted in part from the grow- 
ing use of technological laborsaving devices and 
the decreasing utilization of telegraph communica- 
tions. 

Telephone communications is the largest com- 
munications industry group. In 1964, about 83 
percent of all communications workers were em- 
ployed by companies providing telephone services. 
The remaining workers were employed in radio 
broadcasting and television (12 percent) , telegraph 
communications (4 percent), and communications 
services not elsewhere classified (about 1 percent). 

Employment growth rates varied widely among 
the communications industry groups in the post- 
World War II period. Employment in radio 
broadcasting and television, spurred by the ex- 
tremely rapid growth of television — in its infancy 
in 1947 — increased more than 1 times between 

^BLS establishment (payroll) data for the overall communi- 
cations major industry group are available only for the years 
1958-64, because of the exclusion of the radio broadcasting and 
TV industry group prior to 1958. However, 1947-58 BLS estab- 
lishment data are available for the telephone and telegraph indus- 
tries, which employed 87 percent of total employment in the com- 
munications major industry group in 1964. These data for 
1947-57, were aggregated with unemployment insurance data for 
the broadcasting industry for the same years to provide estimates 
of employment trends for the total mnior industry group between 
1947 and 1957, 



1947 and 1964. In sharp contrast, employment 
in telegraph communications declined more than 
45 percent during the same period, primarily be- 
cause of increased use of competing services such 
as airmail, telephones, and data transmission by 
telephones. 

Employment in telephone communications in- 
creased by 21 percent from 1947 to 1964, rising 
from 586,000 in 1947 to 706,000 in 1964. All of 
the increase occurred before 1957 when employ- 
ment reached its all time high — 768,000 — more 
than 30 percent above the 1947 level. The employ- 
ment expansion from 1947 to 1957 reflected the 
rapid growth of telephone services, resulting in 
part from the backlog accumulated during World 
War II, In 1958, employment in telephone com- 
munications turned downward, and by 1964 was 
about 8 percent lower than in 1957, even though 
a moderate increase occurred in 1964. The demand 
for telephone services continued its upward trend 
from 1957 to 1964, but the rate of increase was not 
as great as in the early postwar period. In addi- 
tion, rapid technological changes, which greatly 
increased the efficiency of the work force, in a large 
part accounted for the failure of employment to 
rise in the later period. 

1964 -- 76 . Manpower requirements in the communi- 
cations major industry group are expected to rise 
slowly between 1964 and 1975, reaching 875,000 
by 1975. Employment trends for the individual 
industry groups, however, are expected to differ 
widely because of differences in demand and the 
impact of technological developments. 

As in the past, manpower requirements in tele- 
phone communications will be affected both by 
rapid increases in the demand for telephone serv- 
ices and by laborsaving technological innovations. 
These largely offsetting trends are expected to re- 
sult in a slight increase in employment require- 
ments between 1964 and 1975. The demand for 
telephone services will be accelerated by increases 
in household formations, and the growing number 
and size of business and industrial establishments. 
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Employment 
(in OOP 1 s) 



1958 860 

1959 837 

1960 840 

1961 829 

1962 824 

1963 824 

1964 848 



EMPLOYMENT AND NATIONAL INCOME ORIGINATING IN 
COMMUNICATIONS, 1947-64 
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Many of the 11 million households n~w without 
telephones, but who are expected to add telephone 
service will be another factor in the rising demand, 
especially as family incomes rise. Demand will 
be further increased by the development of new 
and improved services such as high-speed trans- 
mission of data by telephone, pushbutton dialing, 
conference dialing, picturephones, speakerphones, 
and the growing use of extension and multicolored 
telephones in the home. 

A moderate increase is expected in manpower 
requirements in the radio and television broadcast- 
ing industry. Although the rise will not be as 
great as in the past, continuing increases in 
the number of radio and television broadcasting 
stations are expected to raise employment re- 
quirements despite the introduction of many 
laborsaving technological developments. The 
downward trend in employment in telegraph com- 
munications is expected to continue through 1975, 
as strong competition from telephones, data 



transmission by telephone, and airmail services 
continue. 

Effects of Technological Developments on 
Future Employment 

Technological changes are expected to be partic- 
ularly significant in telephone communications. 
The conversion to automatic dialing for local calls 
is virtually complete, but a greater percentage of 
directly dialed and automatically billed, long-dis- 
tance calls is expected. The installation of traffic 
service position equipment will increase the effi- 
ciency of operators by enabling them to handle 
quickly service calls such as person-to-person, pay 
station, and collect calls. Two additional inno- 
vations, a fully automatic system to handle inter- 
cept calls (disconnected numbers, etc.) and a 
computerized system for information calls, are 
still in the developmental stage and their impact 
on operator employment may be minimal by 1975. 
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Computers, which have already gained wide- 
spread use in telephone communications, are ex- 
pected to be used more extensively through 1975. 
Computer applications now include accounting, 
billing and collecting, traffic and plant planning, 
supply operations, and equipment, ordering, and 
are expected to include directory composition, as 
well as the answering of information and intercept 
calls. The displacement impact of computers is 
greatest among clerical workers, but other occu- 
pations will also be affected. 

Another significant innovation is electronic 
switching equipment that offers considerable sav- 
ings in maintenance labor. Not only is this elec- 
tronic system programed to analyze itself and 
point out the nature and location or malfunctions, 
but much of the repair work on the electronic sys- 
tems can be made with module and plug-in units 
that simplify repair jobs. Duplicate circuits 
enable the equipment to operate during minor 
breakdowns and service changes can be made by 
changing the circuit “memory,” eliminating the 
altering and ^ rewiring necessary with present 
switching equipment. 

Continuing technological improvements are also 
expected in transmission equipment. The use of 
microwave radio relay systems^ which have great- 
er capacity than cable systems, is expected to grow, 
therelby reducing the need for cable splicers, line- 
men, and other workers involved in the construc- 
tion and maintenance of transmission lines. In 
the future, a considerable proportion of the cir- 
cuits needed to handle the rapidly increasing vol- 
ume of telephone calls will be met by increasing 
the capacity of existing facilities through pulse 
code modulation, rather than by constructing new 
coaxial cables and microwave facilities, leading 
to substantial reductions in the number of con- 
struction workers. The requirements for cable 
splicers will continue to be reduced by the use of 
polyethylene cable, which reduces the time needed 
for splicing; ready access terminals; instruments 
for identifying types of wires in cables; and the 
use of gas-filled cables, which allows failures to 
be easily located. These developments have al- 
ready led to the virtual elimination of cable 
splicer helpers. New transmission facilities may 
include communication satellites (especially for 
overseas use), lasers, and helical wave guides. 



Improved technology and installation practices 
are expected to limit growth in employment of 
installation and exchange repairmen. The use of 
plug-in equipment speeds the installation of tele- 
phones by reducing both the number of wires to be 
connected and the number of soldered connections. 
The prewiring of structures permits the faster 
installation of telephones. The disconnecting of 
lines in the central office, leaving the telephone 
lines and equipment in place when customers move, 
allow for much faster service changes. All of 
these are now common industry practices, but they 
will have a cumulative and recurring effect on 
employment of installers and exchange repairmen, 
as a larger proportion of units are serviced by 
these methods. 

Substantial technological innovations are also 
expected in radio broadcasting and television. 
Remote transmitter control makes it possible to 
direct the operation of the transmitter tower from 
the broadcasting studio, thus eliminating the 
need for broadcasting technicians at the tower. 
Automatic programing equipment in radio 
broadcasting, including taped recordings and an- 
nouncements, makes it possible to operate a radio 
station on a 24-hour basis with very few full-time 
employees. The rapid growth in the use of film 
ana videotape materials in television reduces em- 
ployment in television stations. Both recorded 
radio programs and taped television shows create 
jobs in the studios producing the programs, but 
their net impact is a manpower reduction. An 
expected growth in CATV (community antennae 
televisionj makes it possible to relay programs to 
areas which were formerly inaccessible, thus re- 
ducing the opportunity for new stations in these 
areas. 

Technological changes are also occurring in tele- 
graph communications. A transcontinental micro- 
wave system capable of handling an increased 
number of telegraph messages is now in operation. 
The microwave system will lead to decreases in 
the number of linemen, cable splicers, and other 
personnel involved in constructing and maintain- 
ing telegraph lines. Other developments include 
a high-speed electronic switching system, addi- 
tional private line facilites, and modem dispatch- 
ing centers. 



Electric, Gas, and Sanitary Services (SIC 49) 



Summary 

Employment requirements in electric, gas, and 
sanitary services are anticipated to remain at 
about the 1964 level through 1975 2 maintaining the 
stability that has characterized this major industry 
group since 1957. The rapid increase anticipated 



in industry activity is expected to be almost offset 
by rising output per worker. 

Employment Trends 

1947-61f.. Employment in electric, gas, and sani- 
tary services increased from about 498,000 in 1947 
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EMPLOYMENT AND OUTPUt'iN ELECTRIC, GAS. AND 
SANITARY SERVICES, 1947-64 

INDEX (1957-59=100) 




Source: Bureau of Labor Statistics. 



The output data are limited to electric, gas, and combination utilities. Output data are not available for 
water, steam, and sanitary services. However, electric, gas, and combination utilities include 94 percent 
of employment in the major industry group. 



to 614,000 83 in 1964. Almost all of the increase 
occurred before 1957 when employment reached 
about 611,000. Since 1957, employment has re- 
mained stable, ranging betwesn 610,000 and 
615,000. 

This major industry group includes three large 
industry groups — electric companies and systems 
(electric utilities), which had about two-fifths of 
employment in 1964; gas companies and systems 
(gas utilities) which employed about one-fourth; 
and combination companies and systems (combina- 
tion utilities) which accounted tor about 30 per- 
cent. The remaining workers (about 6 percent) 



** Workers employed by Federal, State and local government 
agencies or departments providing the services of this major In- 
dustry group are not included in the employment data. This 
exclusion is particularly Important In the water supply, sanitary 
services, steam companies and systems and Irrigation systems 
Industry groups as over 70 percent of the workers In these groups 
(combined) in 1960 were employed by Government agencies. 



were employed in four smaller industry groups — 
water supply, sanitary services, steam companies 
and systems, and irrigation systems. 

Although employment in each of the industry 
groups increased during the post-World War II 
period, the rates of growth varied considerably. 
Employment in electric utilities increased by al- 
most 17 percent between 1947 and 1964. Employ- 
ment in electric utilities reached its highest point 
in 1957 and decreased slightly (about 4 percent) 
since that time. The number of workers in gas 
utilities increased by about 30 percent between 
1950 34 and 1959 and has remained relatively 
stable since 1960. Employment in the combina- 
tion utilities sector has shown little change since 



34 BLS employment (payroll) data for the gas and combination 
utilities Industry groups are not available for the years prior to 
1050. 
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1950, ranging between 169,000 and 176,000. Com- 
bined employment in the four smaller industry 
groups increased rapidly from 1957 to 1964 after 
remaming relatively stable from 1947 to 1957. 

Employment in electric and gas utilities 85 has 
not responded significantly to a rapid expansion in 
output in recent years. Output increased by 265 
percent between 1947 and 1963, while employment 
increased by only 23 percent — reflecting the rapid 
increases in output per man-hour whim occurred 
during this period. Output per man-hour in- 
creased at an average annual rate of 7.5 percent 
from 1947 to 1963 — more than double the rate of 
increase in our total private economy. The* low 
relationship between output and employment has 
been particularly evident since 1957, as output 
increased by almost 47 percent between 1957 and 
1963 without any appreciable change in employ- 
ment. 

1964 .- 75 . Employment requirements in the elec- 
tric, gas, and sanitary services major industry 
group are expected to be about 625,000 in 1975. 
The very large increase anticipated in industry 
activity is expected to be almost offset by rising 
output per worker. 

Demand for the industries’ services will be stim- 
ulated by increases in population and family for- 
mations. Growth in the number of appliances, and 
gas and electric air conditioning and space heat- 
ing will lead to greater consumption per residential 
customer. Industrial and commercial consumption 
of gas and electricity is expected to continue its 
upward trend because of business expansion and, 
in the case of electricity, the growing use of com- 
puters, electronic controls, ana other electrical and 
electronic equipment that increases the amount of 
electricity used. 

Employment trends for the electric, gas, and 
sanitary services industry groups are expected to 
vary. A small employment decrease is expected in 
electric utilities, continuing the very slow down- 
ward trend that started in 1957. Output of elec- 
tric power is expected to double by 1975, but in 
terms of employment, will be almost offset by the 
very rapid pace of laborsaving technological inno- 
vations. Employment in gas utilities is expected 
to increase somewhat, mainly as a result of ex- 
pected rapid output gains, but technological de- 
velopments will limit employment growth. Em- 
ployment in combination utilities is expected to 
remain at about the 1964 level through 1975. 
Rapid employment growth is expected in the four 
smaller industry groups combined, but because of 
the small size of these industry groups the number 
of additional workers required will not be great. 



88 The analysis In this paragraph Is limited to electric, gas, and 
combination utilities, as comparable output data are not available 
for water, steam and sanitary services. 



Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
have a significant effect on the number and char- 
acteristics of jobs in electric and gas utilities 
through the mid-1970’s. 

One major development in electric utilities is the 
increasing use of computers, both for clerical 
operations and plant operations such as data 
logging and equipment regulation. The major 
occupational impact of computers will be to reduce 
the need for clerical workers and for plant opera- 
tors. Conversely, the use of computers will in- 
crease the need for programers, systems analysts, 
console operators, and other computer related 
personnel. 

Substantial improvements in electric generating 
plant equipment are also expected. These im- 
provements will result in increasing size and effi- 
ciency of turbines and boilers. In 1950, the largest 
available turbine had a maximum rating of 208 
megawatts; by 1960, 450-megawatt units were 
available; in 1965, a 1,000-megawatt unit was in 
operation and 1,500-megawatt units are expected 
to be practical in the future. 86 Increases in size 
will be accompanied by higher operating pressures 
and temperatures, faster generator speeds, and 
modernization in the design of boiler-turbine-gen- 
erator sets. The larger, more efficient units prob- 
ably will be operated^ by about the same number of 
personnel as the smaller units. Special purpose 
generators, including gas turbines, diesel genera- 
tors, and hydroelectric reservoirs, will be used to a 
greater extent to meet peak load requirements. 
These generators are usually remotely controlled 
and require no additional operating employees. 

Another significant development in electric 
plant operations is the growing use of electronic 
controls. In an increasing number of generating 
plants, operating processes are located in a cen- 
tral control room where electronic instruments re- 
cord the operations of boilers, turbines, generators, 
auxiliary equipment, and other plant equipment. 
In these advanced plants, the control room opera- 
tor and his assistants perform the duties formerly 
done by turbine operators, boiler operators, switch- 
board operators, auxiliary equipment operators, 
and their assistants. A few of the newer generat- 
ing plants in operation are completely controlled 
by electronic computers. Automatic load dis- 
patching equipment, which efficiently allocates 
generating capacity to meet load requirements, 
also is being used increasingly. 

The growing use of computers, complex elec- 
tronic instruments, and larger generating units 
can be expected to lead to increases in the number 

3 ® National Power Survey, a report by the Federal Power Com- 
mission, 1964, Vol. I, p. 14 and Vol. II, p. 87. 
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of maintenance workers employed by electric 
utilities. The high initial cost of the equipment, 
plus the considerable cost to the company when the 
equipment is not in operation, places a premium on 
preventive maintenance. The skills of the main- 
tenance workers will need to be upgraded, espe- 
cially their knowledge of electronics, in order to 
repair the complex equipment. 

Coal-handling techniques in electric utilities are 
being modernized. Developments include rotary 
dumps for unloading coal trains and high-speed 
conveyor belts to carry the coal to the generating 
units — leading to reductions in the employment of 
coal-handling laborers. 

The remote reading of electric and gas meters 
from a central location through the use of elec- 
tronic instruments is now under intensive develop- 
ment; preliminary tests have proven successful. 
Widespread use of remote meter reading could 
lead to substantial reductions in the number of 
meter readers — one of the largest occupations in 
gas and electric utilities. 

Technological advances are also occurring in the 
construction and maintenance of transmission 
lines. The key development is the aerial lift 
truck, which lifts the lineman and his tools to the 
lines and also provides a platform from which the 
lineman can work. Aerial lifts are. often accom- 
panied by hydraulic rotating derricks, winches, 
pole grabbers, hole-digging equipment, air impact 
wrenches and drills. The use of this equipment 
has led to a reduction in the size of a typical line 
crew from five or six men to three men, with the 
groundman (laborer) often being completely 
eliminated. A growing volume of Tine construc- 
tion work, spurred by the development of high 
voltage lines that are capable of carrying power 
over long distances, will add to future employment 
in line occupations, in spite of the growing propor- 
tion of line construction that is being contracted to 
companies specializing in this type of work. 

An increasing use of nuclear power to generate 
electricity is another change that should affect the 
occupational distribution in the electric utility 
industry. Nuclear plants will require a more 
specialized operating staff, with expected increases 
in professional and technical workers. In addi- 



tion, nuclear equipment requires more maintenance 
than conventional equipment, so the number of 
maintenance workers should increase. 

The growth of interconnections is expected to 
increase the efficiency of electric utilities in future 
years. Interconnections permit the more efficient 
utilization of generating capacity, as peak load 
requirements and sudden demands for power in 
one area may be met by borrowing power from 
an area where demand is lighter — allowing a con- 
siderable reduction in peak load manpower re- 
quirements. In addition, interconnections permit 
smaller utilities by combining needs and facilities 
to take full advantage of the economy offered by 
large generating units and modem technology. 
The growth of interconnections encourage the 
building of large generating plants using the latest 
in electronic and computerized technology in lo- 
cations far remote from the distribution. Such 
plants are increasingly being built near coal mines 
and other power sources with the power being 
carried over high-voltage lines to the distribution 
point.. One result of mis change is to transfer 
electric utility employment from metropolitan 
areas to the more remote areas. 

Substantial technological innovations are also 
occurring among gas utilities. Computers are 
being used increasingly for dispatching, account- 
ing, billing, and collecting^ reducing the need for 
clerical workers and gas dispatchers. Automatic 
monitoring and remote control of pipeline opera- 
tions is another significant development. Com- 
pact compressor stations powered by gas turbines, 
which are less costly to install, easier to maintain, 
and more adaptable to remote control than re- 
ciprocating engines, are growing in use, reducing 
the need for maintenance workers and compressor 
operators. Underground storage facilities and 
the liquification of natural gas, which reduces a 
large volume of gas to a small volume of liquid, 
provides gas reserves at the consumption point. 
Other developments include more powerful com- 
pressors, larger and higher pressure pipelines, and 
automatic welding to join pipelines — all enabling 
expanded production without corresponding em- 
ployment increases. 









Wholesale and Retail Trade (SIC Division F) 



Summary 

Employment requirements in wholesale and re- 
tail trade are expected to increase rapidly through 
the mid-1970’s, because of increases in population 
and consumer expenditures. Labor requirements 
in retail trade K are anticipated to rise slightly 
faster than in wholesale trade, continuing the 
trend of the past decade. Although total employ- 
ment in wholesale and retail trade is projected to 
increase rapidly through 1975, technological inno- 



vations are expected to limit employment growth 
in some occupation groups. 

Employment Trends 

1947 - 64 ,. Employment in wholesale and retail 
trade increased rapidly between 1947 and 1964, ris- 
ing from nearly 9 million to about 12.1 million, or 
about 36 percent. During the 1954-64 decade em- 
ployment in retail trade rose slightly faster than 
m wholesale trade. Ketail trade workers increased 



Employment 
(in OOP* s) 



EMPLOYMENT AND SALES' IN WHOLESALE AND RETAIL TRADE, 

1947-64 



1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 
1961 
1962 

1963 

1964 



8,955 
9,272 
9, 264 
9,386 
9,742 
10,004 
10,247 
10, 235 
10, 535 
10,858 
10, 886 
10, 750 
11, 127 
11,391 
11,337 
11,566 
11,778 
12, 132 




1 



1947 '49 *51 *53 '55 ‘57 *59 *61 *63 *65 

Source: Employment, Bureau of Labor Statistics; sales estimated from Office of Business Economics’ data. 
Includes all retail sales and sales of merchant wholesalers, but excludes wholesale sales by manufacturers’ sales branches 
and sales offices, petroleum bulk plants and terminals, merchandise agents and brokers, and assemblers of farm products. 
Based on 1963 Census of Business data, sales of manufacturers' sales branches, etc., make up about 56% of total 
wholesale sales. Real value of sales estimated using wholesale and consumer price indexes. 
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from about 7.5 million to nearly 9 million, . or an 
annual growth rate of about 1.8 percent, while em- 
ployment in wholesale trade rose from approxi- 
mately 2.7 million to 3.2 million, or about 1.6 
percent per annum. In 1964, retail trade ac- 
counted for nearly three-fourths of total trade 
employment. 

During the past decade, employment growth in 
both retail ana wholesale trade establishments was 
limited by the increasing use of laborsaying tech- 
nological innovations. Employment in whole- 
sale trade was more affected because a larger 
proportion of the workers in this field were en- 
gaged in material handling, warehousing, and bill- 
ing and other recordkeeping operations — ac- 
tivities . that were particularly vulnerable to 
mechanization. 

Employment growth in retail and wholesale 
trade during the post-World War II period re- 
sulted from growing population and rising per 
capita personal consumption expenditures. Be- 
tween 1947 and 1964, population increased by 
about 33 percent and per capita personal consump- 
tion expenditures (in 1964 dollars) by 34 percent. 

1964-75. Employment requirements in wholesale 
and retail trade are expected to increase from 
about 12.1 million in 1964 to about 16 million in 
1975, an annual growth rate of about 2.5 percent 
compared with 1.8 percent betoken 1947 and 1964. 
Retail trade employment is anticipated to con- 
tinue to rise slightly faster than employir, . *t bi 
wholesale trade. Labor requirements in 
trade are projected to rise from nearly 9 mi in 
1964 to about 12 million in 1975, an annual rate of 
increase of about 2.7 percent, and requirements in 
wholesale trade are expected to increase f rom about 
3.2 million in 1964 to about 4 million in 1975, an 
annual growth rate of 2 percent. 

Retail and wholesale trade activity is expected 
to continue to increase rapidly through the mid- 
1970’s mainly because ox increasing population 
and consumer expenditures, and continuation of 
the movement of people from rural to urban areas 
and from cities to suburbs and the trend toward 
keeping stores open during evening hours. How- 
ever, growth in employment requirements is ex- 
pected to be slowed somewhat by the increasing 
application of laborsaving technology. A large 
part of the employment growth in trade establish- 
ments is expected to be among part-time workers, 
particularly women and young workers. 

Effects of Technological Developments on 
Future Employment 

Employment growth in this field is expected to 
be slowed by increasing the efficiency of retailing 
and wholesaling operations through improvements 
in materials handling methods, packaging innova- 



tions, the growing use of computers for inventory 
control and billing operations, the increasing use 
of automatic equipment in supermarkets, and 
growth in the number of self-service stores and 
departments of large stores. 

The requirements for warehouse workers in 
both wholesale and retail establishments should 
be adversely affected by the increasing use of auto- 
matically controlled conveyors for sorting and 
moving goods into storage and selecting fast- 
moving items for shipment. A growing number 
of these systems will Tbe controlled by computers. 
The efficiency of warehousing operations, . par- 
ticularly in wholesaling establishments, also is ex- 
pected to be increased by the greater use of 
improved palletizing methods ana packaging of 
items in normal purchase quantities (instead of 
by the dozen, gross, etc.), which should reduce 
materials handling. 

The use of electronic data processing equipment 
in trade industries can be expected to accelerate 
in future years. For example, a probable devel- 
opment is the linking of aata-processing equip- 
ment with communications systems to facilitate 
control over customer accounts, . sales and inven- 
tory data, and other operating information from 
central locations of large multiunit trade organi- 
zations. The use of pomt-of-sale data recorders, 
such as punch sales tickets and cash register tapes 
designed for direct computer input also are ex- 
pected to increase. . The increasing use of elec- 
tronic data processing systems to reduce routine 
clerical operations is expected to limit growth in 
the requirements for bookkeepers, accounting and 
inventory clerks, and billing and calculating ma- 
chine operators. Although the need for persons 
skilled in operating electronic computers and 

S heral equipment should increase, growth in 
s lyment of such workers in trade may be 
limited as some small retail and wholesale 
establishments are expected to contract out 
their recordkeeping work to computer service 
organizations. 

In food supermarkets and other self-service re- 
tail establishments, growth in the requirements 
for workers such as markers and meat packagers 
is expected to be reduced by the increasing use 
of automatic wrapping and marking equipment, 
and miscellaneous powered devices that are used 
to prepare goods for merchandising. Still in the 
development stage are automatic checkout count- 
ers that total prices and bag items mechanically. 
These systems may be in prototype state by 1970 
and their widespread use in the future could have 
a major impact on requirements for checkers and 
baggers. 

The anticipated rapid growth of automatic 
(vending machine) merchandising of goods and 
services also is expected to limit growth in labor 
requirements for waiters, waitresses, and sales 
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workers. However, the adverse effects of auto- 
matic merchandising will be at least partially off- 
set by increasing requirements for workers to 
stock, service, and maintain vending machines. 
Several factors are expected to stimulate auto- 
matic merchandising in the years ahead. For 
example, improvements in currency-changing de- 



vices will make it possible to vend a greater variety 
of merchandise. Large machines that vend sev- 
eral hundred different items have recently been 
developed and are expected to be in general use 
by the mid-1970’s. Also, research is underway to 
develop vending machines that will accept credit 
cards rather than coins or currency. 



I 



Finance, Insurance, and Real Estate (SIC Division 6) 



Summary 

Employment requirements in finance, insurance, 
and real estate establishments are expected to in- 
crease approximately one-fourth between 1964 and 
1975. Employment growth will be slower than 
in the past decade or so, primarily because of the 
increasing use of electronic data processing 
equipment. 

Employment Trends 

2947 - 64 - Employment in finance, insurance, and 
real estate establishments increased from nearly 



1.8 million in 1947 to almost 3.0 million in 1964, 
a rate of growth more than twice that of total 
nonagricultural employment. 

Four major industry groups — insurance car- 
riers ; insurance agents, brokers, and service; 
banking; and real estate^-employed more than 80 
percent of all employees in finance, insurance, and 
real estate establishments in 1964. Insurance ac- 
counted for more than one-third of the division’s 
workers; banking, just over one-fourth; and real 
estate, nearly one-fifth. Most of the remaining 
workers were employed in two major industry 
groups — credit agencies other than banks and se- 
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1,754 


1948 


1, 829 


1949 


1, 857 


1950 


1,919 
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1, 991 


1952 


2, 069 


1953 


2, 146 


1954 
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1955 


2, 335 


1956 


2,429 


1957 


2,477 


1958 


2, 519 


1959 


2, 594 


I960 


2, 669 


1961 


2,731 


1962 


2, 800 


1963 


2, 877 


1964 


2,964 



EMPLOYMENT IN FINANCE, INSURANCE, AND REAL ESTATE, 

1947-64 



INDEX 1958=100 




O 

ERIC 



Source: Bureau of Labor Statistics. 
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curity and commodity brokers, dealers, exchanges, 
and services — and a few were employed in other 
finance, insurance, and real estate establishments. 

Between 1958 and 1961, 87 employment in finance, 
insurance, and real estate establishments rose about 
17 percent; however, the rates of growth varied 
widely among the major industry groups. Em- 
ployment increased by more than 35 percent in two 
major industry groups — credit agencies other than 
banks, and securities and commodity brokers, 
dealers, exchanges, and services. Employment 
rose by more than one-fifth in both the banking 
industry and the insurance agents, brokers, and in- 
surance services industry. Although banking ex- 
perienced the largest absolute rise in employment, 
its rate of increase was slowed by the expanding 
application of computers and related equipment to 
recordkeeping operations. 

Employment in each of the three remaining 
major industry groups — insurance carriers; real 
estate; and other finance, insurance, and real estate 
establishments — rose by less than one-tenth. 
Among these groups, only the employment growth 
of insurance carriers was significantly affected by 
the computerization of clerical operations. 

Finance, insurance, and real estate activities 
have expanded markedly with the postwar indus- 
trial and population growth. Between 1950 and 
1963, for example, the amount of life insurance in 
force increased from $231 billion to $731 billion, 
while the value of property and casualty insurance 
premiums written rose from $6.9 billion to about 
$17 billion. 38 In approximately the same period, 
the number of checking accounts of commercial 
banks rose about 40 percent and the dollar value 
of their loans more than tripled. 89 Since World 
War II, significant increases also occurred in the 
volume of consumer credit outstanding and in the 
annual market value of securities sold. Assets of 
savings and loan associations increased and, with 
the expansion of homebuilding, these additional 
funds found ready loan outlets. The increased 
volume of homebuilding and other construction 
activities also led to an increase in the number and 
size of real estate firms. 



17 BLS employment (payroll) data for most finance, Insurance, 
and real estate Industry groups are not available for the years 
prior to 1958. 

* Insurance Yearbook , Life Volume, the Spectator, Philadelphia, 
Pa., and Life Insurance Fact Book > Institute of Life Insurance, 
New York, N.Y. ( Statistical Abstract of the United States, 1964, 
U.S. Department of Commerce, table 640, p. 475) and, Best’s Fire 
and Casualty News, November 1963, pp. 22 and 23. 

“ Monthly Labor Review, September 1962, table 2, p. 991; 
Business Statistics, 1963 edition, U.S. Department of Commerce, 
pp. 89-91 ; and Federal Reserve Bulletin, March 1965, Board of 
Governors of the Federal Reserve System, pp. 447 and 472. 



1964 .- 75 . Employment requirements in finance, 
insurance, ana real estate are expected to increase 
by about one-fourth between 1964 and 1975, to 
about 3.7 million. The expected annual rate of 
increase (about 2.1 percent) is nearly two-thirds 
that for the 1947-64 period. 

Population growth and rising per capita income 
and levels of economic activity — factors largely 
responsible for the growth of employment in this 
division during the postwar period — are expected 
to stimulate future employment growth. As ih 
the past, employment growth will be limited by 
the increasing application of laborsaving techno- 
logical innovations. However, these innovations 
will not have equally adverse affects on employ- 
ment. In banking, technological change is ex- 
pected to be a significant factor in limiting growth 
in employment requirements, although not to the 
extent that it has in recent years. In insurance 
establishments, where operations also are heavily 
automated at present, employment growth is ex- 
pected to be more adversely affected than in the 
past, as automation spreads into new areas. Em- 
ployment growth in the remaining major industry 
groups, which have experienced relatively little 
mechanization of their operations, also will be 
limited by the increasing application of computers 
and related equipment. 

Effects of Technological Developments on 
Future Employment 

Technological advances, particularly in the ap- 
plication of computers, have allowed many estab- 
lishments in these industries to process a rapidly 
increasing volume of paperwork. The banking 
and insurance industries were among the first to 
adopt the computer to large-scale clerical opera- 
tions. The increasing use of computers has slowed 
employment growth in these industries in recent 
years, particularly of clerical workers. 

In the future, computers will be applied to ad- 
ditional management oriented functions and to a 
greater range of customer services and conven- 
iences. These new applications should in turn con- 
tinue to adversely affect requirements for clerical 
workers, but create a need for increased numbers 
of management and professional employees to 
supervise and operate both the new services and 
the increased amount of automated equipment nec- 
essary to provide them. (More detailed discussion 
of technological changes in banking, insurance, 
and real estate are included in the following in- 
dividual statements.) 
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Banking (SIC 60 ) 



t* 









Summary 

Employment requirements in banking are ex- 

E ected to rise rabidly through the mid-1970’s 
ecause of increasing population, personal and 
corporate income, use of credit, popularity of 
checking accounts, and number of services offered 
by banks. Laborsaving innovations are expected 
to be significant in banking through the mid-1970’s, 
although not to the extent that they have been in 
recent years. 

Employment Trends 

19Ii7-6If. Employment in banking rose from 
411,000 in 1947 to 764,000 in 1964, an increase of 
86 percent, despite increasing automation of bank- 
ing operations. 40 



During the post-World War II period, banking 
activity rose sharply, primarily because of rising 
population and personal and corporate income. 
Between 1949 and 1960, checking accounts at com- 
mercial banks rose by about 40 percent and the 
average number of checks per account cleared an- 
nually through the Federal Reserve System in- 
creased by almost 32 percent. Between 1951 and 
1964, the total number of checks handled annually 
by the Federal Reserve System more than doubled. 
Banks also introduced many new services and ex- 
panded old ones. They started accepting payment 
for utility bills, reconciling business checking ac- 
countSj and expanding branch-office facilities. 
The widespread introduction of checking accounts 



40 For a more complete discussion of trends and outlook In 
banking, see “Changing Manpower Requirements In Banking,” 
Monthly Labor Review, September 1962, pp. 989-996. 



EMPLOYMENT AND NATIONAL INCOME ORIGINATING IN BANKING, 

1947-64 
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1963 
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Source: Employment, Bureau of Labor Statistics; national income, Office of 
Business Economics. 
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requiring no minimum balance further contributed 
to increased banking activity. Recent changes in 
banking, regulations now allow commercial banks 
to offer interest rates on savings accounts that are 
competitive with those of other types of financial 
institutions, such as savings and loan associations. 
Banks also have increased their consumer business 
and real estate credit activities. The dollar value 
of consumer installment loans increased four times 
between 1950 and 1964, while the dollar value of 
all loans made by commercial banks more than 
tripled. 

196 &- 75 . Employment requirements in banking 
are expected to increase from about 764000 in 1964 
to 1.1 million in 1975, an annual rate of 3.3 percent 
compared with 3.7 percent between 1947 and 1964. 

Many of the trends responsible for the rapid 
increase in banking activities and employment in 
the postwar years are expected to continue through 
the mid-1970’s.. These trends include increasing 
population, rising levels of income, growing use 
of credit, and increasing popularity of personal 
checking accounts. As income levels rise, many of 
the families without bonds, stocks, or bank savings 
(currently more than one-third of all families) 
will likely start such savings. 

Employment requirements in banking are not 
expected to increase as fast as banking activity 
because of the greater use of computers and other 
laborsaying innovations. For example, although 
electronic data processing (EDP) equipment is 
already used extensively, in many banks, its use is 
expected to expand significantly as it is used in a 
growing number of banks and applied to addi- 
tional banking functions. 

Effects of Technological Developments on 
Future Employment 

Technological change is expected to be a signifi- 
cant factor affecting employment requirements in 
banking through the mid-1970’s. The major im- 
pact of technology will be on employment of cleri- 
cal workers, where the more widespread use of 
electronic computers and other technological inno- 
vations are expected to reduce unit labor require- 
ments. 

The application of computers to banking opera- 
tions has increased rapidly in recent years and a 
continued rise in the number of banks that use 
computers is anticipated. Between 1962 and 1965, 
there was an increase of more than 125 percent in 
the number of banks that operated their own com- 
puters, contracted for computer services either 
with correspondent banks or with independent 
computer service bureaus, or shared computer time 
with another organization. According to a 1964 
American Bankers Association survey, computer 
services are expected to be used by all banks with 



deposits of $100 million or more during the 1970- 
75 period, by 90 percent of those with $50-$99 mil- 
lion in deposits, and by more than two-thirds of 
those with deposits in the $10-$49 million range. 41 

EDP equipment has been applied to such bank- 
ing functions as the processing of checks, loans, 
and savings accounts. In the years ahead, EDP is 
expected to be extended to additional functions, 
including consumer credit, check account recon- 
ciliation, and customer payroll activities, which 
should add to the volume of banking business with 
little increase in requirements for clerical workers. 
For example, EDP is . being used in connection 
with touch-tone card, dialers, a development that 
may eventually curtail the use of checks in finan- 
cial transactions. Already being tested are direct 
card dialing connections between local retailers 
and bank computers. 

The use of checks coded with Magnetic Ink 
Character Recognition (MICR) numerals should 
permit banks to handle a substantially greater 
number of checks without a corresponding increase 
in the need for bookkeepers and other clerical 
workers. MICR, already used on more than 90 
percent of all checks cleared through the Federal 
Reserve System, involves the printing of special 
characters on checks, which, in turn, permits rapid 
machine sorting through mechanical reading of 
the characters. MICR also enables direct transfer 
of information from checks to computers. 

Improvements in data transmission systems may 
make possible the transmission of facsimile checks 
between banks cheaper than shipping the actual 
checks. The widespread use of mis system could 
virtually eliminate interbank transfer of checks 
and significantly reduce the need for clerical work- 
ers to tabulate and sort checks. 

The efficiency of banking operations also is ex- 
pected to increase through the increasing use. of 
recent innovations such as electronic bookkeeping 
machines, machines to receive and receipt deposits, 
and closed circuit TV combined with pneumatic 
tubes (facilitating drive-in service). 

Although the automation of banking operations 
is expected to adversely affect requirements for 
workers in some occupations, it should increase re- 
quirements in others. For example, the growing 
use of computers should boost requirements for 
workers skilled in the operation of computers, in- 
cluding the peripheral equipment used with them. 
Because of the expected increase in banking activ- 
ity and the number of services offered by banks, 
requirements for bank officers in areas requiring 
personal attention, such as credit, trusts, and in- 
vestment, also should grow. The number of bank 
tellers also is expected to increase substantially, 
despite the introduction of. equipment that will 
enable them to perform their work more rapidly. 



“ “Banking Automation — 1975," Banking, July 1964, p. 46. 
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Insurance (SIC 63 and 64) 



Summary 

Employment requirements in insurance are ex- 
pected to increase moderately between 1964: and 
1975. A substantial ‘ncrease is anticipated in in- 
surance activity, because of increasing population 
in the prime insurance-purchasing age groups, 
rising personal income, greater awareness of the 
financial needs for retirement, and an expanding 
stock of insurable goods. Technological change 
is expected to be a significant factor in limiting 
employment growth in insurance through the mid- 
1970’s. 

Employment Trends 

1958 - 6 4. Insurance employment rose rapidly dur- 
ing the post-World War II period. Between 



1958 ^ and 1964:, employment rose from about 
1 million to more than 1.1 million. 

Between 1958 and 1964:, employment grew faster 
in insurance agents, brokers, and services establish- 
ments than in insurance carrier establishments. 
However, insurance carriers accounted for nearly 
three-fifths of the increase in employment during 
this period and for about 80 percent of insurance 
employment in 1964:. Employment growth in in- 
surance carriers was limited by the application of 
technological innovations that reduced the need 
for clerical personnel. 

Insurance sales and employment rose during 
the post-World War II period mainly because of 
rising population in the 15 to 44 age group (which 



** BLS employment (payroll) data for the Insurance major In- 
dustry groups are not available for years prior to 1968. 
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accounts for most insurance sales) , rising personal 
income, and longer life expectancy. The number 
of people in this age group rose from about 67 
million in 1950 to lust over 75 million in 19G3. 48 
These individuals buy large amounts of lift in- 
surance because of their family responsibilities. 
For example, in 1963, this group accounted for 82 
percent of the total dollar amount of ordinary life 
insurance purchased. 44 

Higher levels of personal income enabled people 
to purchase increasing amounts of insurance and 
to make more numerous and expensive purchases 
of such items as automobiles. Insurance on such 
purchases provides the major source of income for 
property and casualty companies. Between 1958 
and 19o2, expenditures on insurance premiums 
rose from just under $28 billion, to an estimated 
$38 billion, 45 an increase of about 36 percent. 
This increase in premium expenditures was in 
turn reflected in a higher value per insurance 
policy. For example, in 1963, the average new 
ordinary life policy was $7,100, while the average 
value per policy for all ordinary life insurance 
in force was only $4,100. 4a 

Another boost tc insurance sales occurred as the 
rising standard of living and advances in medical 
science enabled people to look forward to a longer 
life expectancy than in the past, and increased 
their interest in life insurance as a means for 
building adequate retirement funds. Insurance 
sales also were stimulated by the growing impor- 
tance of group life, health, and accident policies. 

196J+-75. By 1975, employment in this industry 
may reach 1.25 million, approximately 11 percent 
higher than the 1.1 million employed in 1964. 
The average annual rate of growth implied by the 
projection — about 1 percent — is much slower than 
the 2 percent experienced in the 1958-64 period. 
This slowdown in the rate of growth is anticipated 
because of the increasing automation of insurance 
operations. 

Among the factors expected to have a positive 
effect on insurance employment in the 1965-75 
decade are increasing population in the prime in- 
surance purchasing age groups, (the number in 
the 15- to 44-year group will increase from 75 
million in 1CS3 to 93 million in 1975) ; rising per- 
sonal income 5 greater awareness of the financial 
needs for retirement; and an expanding stock of 
insurable goods, such as homes, boats, and auto- 
mobiles. If the practice of self-insurance by large 
corporations continues to grow, employment 



“ U.S. Census of Population , 1960, Vol. 1, U.S. Department of 
Commerce, table 158, pp. 1-360 ; and Current Population Reports, 
Series P-25, No. 2T6, November 19, 1963, U.S. Department of 
Commerce, table 1, p. 11. 

44 Life Insurance Fact Book , 1964, Institute of Life Insurance, 

p. 20. 

45 Institute of Life Insurance, February 1963. 

M Ibld>, December 1965. 



growth in the industry may be dampened. The 
self-insurance system bypasses the insurance com- 
pany because, under this system, business firms set 
up and service their own group insurance pro- 
grams. 

Insurance employment is not expected to rise 
as fast as insurance activity. One important rea- 
son is the increasing computerization of insu ance 
operations, which is expected to adversely affect 
the need for clerical workers. In addition, em- 
ployment growth in clerical and sales occupations 
may be reduced somewhat bv the increasing im- 
portance of policies that combine several types of 
coverage. All-line policy selling and group insur- 
ance enable a salesman to handle larger volumes 
of insurance sales than otherwise possible and 
significantly reduces recordkeeping. 



Effects of Technological Developments on 
Future Employment 

Increasing use of data processing and data 
transmission equipment for home office clerical 
operations is expected to have an adverse effect 
on insurance employment growth. The number 
of routine clerical jobs will probably be. reduced 
significantly. On the other hand, requirements 
may increase for personnel skilled in the opera- 
tion of computers and peripheral equipment. 

Data transmission systems already are being 
used to send information *rom field offices to home 
office computer centers, or to link district compu- 
ter centers. The expanded use of such equipment 
is expected to reduce growth in the number of field 
office employees engaged in recordkeeping func- 
tions without comparable increases in require- 
ments for home office personnel. Various reading 
and sensing techniques are being introduced in 
areas such as premium collection. For example, 
check-writing and handling operations are being 
coordinated with magnetic ink character recogni- 
tion systems similar to those used by banks. These 
developments are designed to reduce the amount of 
input preparation done by workers such as key- 
punch operators. 

In addition to improvements in data processing 
techniques, insurance employment also will be af- 
fected by changes in marketing methods and in- 
dustry organization. For example, direct selling 
(using mail, advertising, and company agents) is 
increasing, particularly in the case of automo- 
bile lines. Carrier consolidation has been encour- 
aged by changes in State regulatory laws that now 
allow fire and casualty companies to write all types 
of nonlife lines. Consolidated insurance compa- 
nies can service several lines of insurance, with 
some reduction in unit labor requirements. 
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Real Estate (SIC 65) 



Summary 

Employment requirements in real estate are ex- 
pected to increase moderately between 1964 and 
1975. Technological change is not expected to 
affect employment growth significantly through 
the mid-1970’s, because of the small size of the 
average real estate firm and because the business is 
service oriented. 

Employment Trends 

1958 - 64 - Employment in the real estate major 
industry group increased from 507,000 in 1958 to 
558,000 in 1964. 47 This employment growth re- 
sulted primarily from rising building activity, par- 
ticularly for residential housing and commercial 
structures ; the shift of families from cities to the 

47 BLS employment (payroll) data for the real estate major 
Industry group are not available for the years prior to 1958. 



suburbs and from rural ta urban areas; rising 
personal income ; and favorable credit terms result- 
ing mainly from Government legislation, for ex- 
ample, Veterans’ Administration (VA) and Fed- 
eral Housing Administration (FHA) home-loan 
guarantees. 

In 1964, operative builders (firms that are en- 
gaged primarily in construction for sale on their 
own account) and subdividers and developers ac- 
counted for slightly less than 20 percent of total 
employment in this major industry group. How- 
ever, these two types of enterprises accounted for 
the majority of the group’s actual employment 
growth in recent years. The largest concentration 
of employment in other real estate activities was 
in the operators and lessors industry group, which 
includes real estate operators (except developers) 
of nonresidential and apartment developments, 
and lessors of real property, such as agricultural 
and forest. On the basis of indirect evidence, em- 
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ployment in this industry group has changed lit- 
tle in recent years. On the other hand, the agents, 
brokers, and managers industry has experienced 
employment growth and has accounted for about 
20 percent of total real estate employment since 
1958. 

Increased building, including urban renewal ac- 
tivities, has resulted in increasing employment in 
the subdividers and developers industry.. Estab- 
lishments in this industry are engaged in subdi- 
viding property into lots and developing them for 
resale by others or for their own account. 

Employment grew in the agents, brokers, and 
manager industry, as rising population increased 
the demand for housing ana as high-mobility rates 
resulted in frequent buying and selling of homes. 
Between 1947 and 1963, the number of people 
changing their place of residence annually in- 
creased from about 28 million to more than 35 mil- 
lion. 48 Some major factors causing people to 
move were shifts m population from rural to ur- 
ban and from city to surburban locations; the in- 
creasing percentage of younger people, who tend 
to move more frequently than older age groups; 
the tendency to trade-up to better housing as in- 
come increased; and the increase in the size of 
families, which stimulated demand for larger liv- 
ing quarters. 

Rising levels of personal income coupled with 
favorable credit terms served to ’encourage con- 
struction activity and enabled a larger proportion 
of people to own their own home. The number of 
owner-occupied farm and nonfarm dwelling units 
rose from about 20 million in November 1945, to 
about 32.8 million in April I960. 40 Housing ex- 
penditures have accounted for an increasingly 
larger share of all consumer expenditures in recent 
years, rising from 12.2 percent in 1955 to 12.8 per- 
cent in I960. 60 Expenditures on owner-occupied 
housing rose from 7.4 percent to 8.1 percent of con- 
sumer expenditures in the same period. 61 Govern- 
ment legislation to guarantee home loans through 
the VA and FHA were significant developments 
in the area of home credit. Competition among 
financial institutions for real estate loans also 
served to make private housing credit more readily 
available. 

Risng industrial production spurred the need 
for industrial and commercial buildings during the 
post-World War II period. Between 1947 and 
1964, the number of new businesses incorporated 
annually rose from about 112,000 to just under 



48 Current Population Reports, Series P-20, No. IS 4, Bureau of 
the Census. March 25. 1965. pp. 12 and 13. 

« Housing and Home Finance Agency , 1963 Annual Report, 
table B-21, p. 452. 

60 The Changing American Population, a report of the 1961 
Arden House Conference on the Changing American Population, 
Jointly sponsored by the Graduate School of Business, Columbia 
University, and the Institute of Life Insurance, New York, 1962. 

61 Ibid. 



200, 000. 62 Between 1951 and 1964, the.net sales 
and profits of manufacturing, corporations with 
assets of $1 million and over, increased approxi- 
mately 90 percent. 68 Along with the expansion of 
business, increases in white-collar employment 
forced many businesses to expand their office, space 
I created a strong demand for construction of 
riuw office buildings. The construction of other 
types of commercial stuctures such as hotels, mo- 
tels, and shopping centers also increased in recent 
years. 

1964-75. Manpower requirements in the real 
estate major industry group are expected to in- 
crease moderately in the years ahead. By 1975, 
employment needs may reach 650,000, or 17 percent 
above the 1964 level. Employment will be stimu- 
lated by the same factors as during the postwar 
period. 

Employment requirements of operative builders 
and subdividers and developers should continue to 
increase with the demand for housing,, and the 
greater emphasis on urban renewal activities. Em- 
ployment of agents, brokers, and managers should 
expand as population and personal income in- 
crease, and as population mobility remains at a 
high level. 

The demand for housing will be strong during 
the first half of the 1970’s., stimulated by such C bi- 
ographic factors as a rapid increase in new faL Ay 
form.ations. The market for office and other com- 
mercial structures and for apartment houses is 
also expected to remain strong, stimulated, pri- 
marily by factors, such as rising levels of business 
activity, urban renewal, and the increasing popu- 
larity of intown living. 

Effects of Technological Developments on 
Future Employment 

Technological changes are not expected to effect 
significantly employment growth in real estate 
through the mid-1970’s, because of the small size 
of the average firm and because the business is 
service oriented. In 1962, more than four-fifths 
of all real estate establishments had fewer than 
four employees, and these firms accounted for 
about one-third of total employment. 64 In addi- 
tion, the application of data processing has been 
limited by the employment or family members in 
clerical work by many of the smaller firms. In 
the future, however, the development of smaller 
and more flexible computers than are currently 
available, along with increased contracting of work 
to computer service bureaus, should stimulate the 
use of electronic data processing (EDP) equip- 



81 Small Business Administration, 1964 Annual Report, p. 6. 
“Ibid., p. 11. 

** County Business Patterns, First Quarter 1962, Part I, U.8. 
Summary, u.S. Department of Commerce, p. IS. 
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ment and increase the recordkeeping efficiency of 
the smaller firms. 

An increasing number of the relatively few 
large firms in the industry, mainly real estate man- 
agement firms, are expected to apply EDP equip- 
ment to company functions with a resultant drop 
in unit labor requirements for clerical workers. 
Many firms are already using EDP to send out 



rent bills, compile daily statements, and speed up 
other bookkeeping operations. 

AJthough the increasing use of EDP equipment 
is expected to adversely affect requirements for 
clerical workers such as billing clerks and book- 
keeping machine operators, it will increase employ- 
ment requirements for workers skilled in the op- 
eration of computers and peripheral equipment. 



Services (SIC Division II) 



Summary 

Employment requirements in the services divi- 
sion are expected to increase rapidly between 1964 
and 1975. This increase will stem mainly from 
the rising demand for service functions by our 
growing, more affluent population. Technological 
change is not expected to limit employment growth 
significantly in this division through the mid- 
1970’s, because of the personalized nature of most 
of the services performed. 

Employment Trends 

19!fl-6Jt. Employment in this division increased 
rapidly from nearly 5.1 million in 1947 to about 
8.6 million in 1964. Employment growth has re- 
sulted primarily from substantial increases in our 
population, a rapid rise in personal disposable 
income, and growing demand for services that 
add to people’s comfort and enjoyment and pro- 
tect lives and property. 

In 1964, medical and other health services com- 
prised one-fourth of total employment in this 
industry division; nonprofit membership organi- 
zations and miscellaneous business services ac- 
counted for 13 percent and 11 percent of employ- 
ment, respectively. Other major industry groups 
with significant numbers of workers were hotels 
and other lodging places, personal services, auto- 
mobile repair services, amusement and recreation 
services, educational services, private household 
services, and miscellaneous services. The remain- 
ing workers were employed in miscellaneous re- 
pair services; motion pictures; legal services; and 
museums, art galleries, botanical and zoological 
gardens. 

Between March 1959 and March 1964, 05 employ- 
ment increased in all but one of the major industry 

f roups in the service division.. Miscellaneous 
usiness services, the fastest growing industry, in- 
creased close to one-half over the period, as higher 
levels of business activity occasioned increased ex- 
penditures by business firms on such services as 
management consulting, research and development 
work, consumer-credit reporting, building main- 
tenance, and advertising. In medical and other 
health services, employment increased by about 
one-third, primarily because of expanding popu- 

M BLS employment (payroll) data are not available for the 
major industry groups ror the years prior to 1059 (benchmark 
data). 



lation with its increasing proportion of very 
young and very old people — the groups most need- 
ing medical care ; and from the increasing amount 
of money being spent on health and medical pro- 
grams. Employment in automobile repair and 
legal services expanded by roughly one-quarter, 
and amusement and recreation services,, educa- 
tional services, museums and art gallaries, and 
miscellaneous repair and other services each grew 
by close to one-fifth, reflecting the increasing de- 
mand for varying types of service by our rising, 
more affluent population. Personal services and 
nonprofit membership organizations showed the 
slowest rate of employment growth, both increas- 
ing by about 7 percent over the period. Motion 
picture employment decreased by about 10 percent, 
m part, because more films were being made on 
location in other countries. 

1964--75' Between 1964 and 1975, manpower re- 
quirements in this division are expected to rise by 
more than two-fifths, to about 12.3 million. 

Factors that will contribute to the rapid increase 
in services employment requirements m the years 
ahead include continuing population increases, ex- 
panding interest in preventive medicine and reha- 
bilitation of the handicapped; the increased need 
to protect life and property as urbanization con- 
tinues and cities become more crowded; and the 
more frequent use of restaurants, beauty parlors, 
and other services by families and individuals as 
income levels and leisure-time rise and as an in- 
creasing number of housewives take jobs outside 
the home. 

Requirements in educational services are ex- 
pected to grow especially rapidly as more young 
people attend schools at all levels. Expanding 
Government assistance for vocational and adult 
education ; and training and education for youth, 
the poverty stricken, and the unemployed, also will 
increase employment requirements in educational 
services. 

Manpower requirements in business services of 
all kinds also are expected to grow as business 
firms rely increasingly on advertising services to 
sell their products; accounting, auditing, book- 
keeping, and computing services to handle their 
fiscal recordkeeping; contract firms to provide 
maintenance services ; audit bureaus and collecting 
agencies to cope with the increasing use of con- 
sumer credit; and research and development firms 
to provide and test new and improved products. 
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Effects of Technological Developments on 
Future Employment 

The necessity for extensive person-to-person 
contact in the performance of service functions 
limits the impact of technological innovations on 
employment requirements. Many of the estab- 
lishments in this industry division are small and 
have limited investment potential, factors that 
will tend to slow the introduction of laborsaving 
technological innovations. 

Clerical and kindred workers probably will be 



most affected by technological developments in the 
services division as automatic data processing 
equipment is used increasingly by smaller firms. 
Other new products and equipment also may affect 
employment requirements. For example, drip-dry 
textiles may reduce the need for laundry service 
workers, and home beauty products may limit the 
growth of beauty shop employment. However, 
the number of service workers expected to be elimi- 
nated will be far fewer than the number of new 
employees needed to meet the growing demand for 
services. 



Hotels, Rooming Houses, Camps, and Other Lodging Places (SIC 70) 



Summary 

Employment requirements in hotels, rooming 
houses, camps, and other lodging places are ex- 



pected to increase rapidly between 1964 and 1975. 
Employment requirements should grow mainly 
because of increases in population, business activ- 
ity, income, and leisure time — factors that will 
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stimulate travel. Technological change is not 
expected to limit employment growth significantly 
in this major industry group through the mid- 
1970’s, because of the personal nature of many of 
the services performed. 

Employment Trends 

1947 - 64 - Employment in hotels, rooming houses, 
camps, and other lodging places increased hy about 
one-quarter between 1947 and 1964, rising to ap- 
proximately 640,000 in 1964. 

In 1964, 90 percent of total employment in this 
major industry group was accounted for by hotels, 
motels, and tourist courts. The remaining em- 
ployees worked in rooming and boarding houses; 
trailer parks and camps; and organization hotels 
and lodging places run on a membership basis. 

Although the number of hotels decreased by 



about 8 percent between 1958 and 1963, this decline 
was offset by an increase of the same magnitude 
in the number of motels. These countervailing 
trends in the number of establishments were re- 
flected similarly in employment: Hotel employ- 
ment declined 10 percent and motel employment 
increased 27 percent over the same period. 

1964 - 75 . Manpower requirements in the major in- 
dustry group are expected to rise rapidly between 
1964 and 1975, to about 820,000. The anticipated 
employment growth will result partly from in- 
creasing travel associated with higher levels of 
business activity, expanding population, greater 
personal income, and more leisure time. In addi- 
tion, employment expansion will be stimulated by 
the increasing variety and elaborateness of hotel 
services and accommodations, such as providing 
facilities and service for conferences, banquets, 



MANPOWER REQUIREMENTS — 1964-75 



107 



and social and civic entertainment needs ; recre- 
ational facilities, such as tennis courts, swimming 
pools, exercise rooms, and boating; weekend en- 
tertainment programs; shuttle services, vacation 
packages for foreign and domestic travelers 
offered > in conjunction with transportation 
companies; and “instant motels” — low cost mobile 
units that can be quickly placed in anticipation of 
a heavy influx of travelers. Some of the person- 
nel required to implement these new and expand- 
ing hotel services will need special training in such 
areas ass physical education, recreation, manage- 
ment, and the performing arts. 

Effects of Technological Developments on 
Future Employment 

So far, employment growth in this industry has 
not been significantly affected by the introduction 
of technological innovations. Nearly 6 of every 
10 who work in this industry perform some kind 



of personal service that does not lend itself to 
mechanization — for example, the work of waiters 
and waitresses, and cooks and chefs. Another 
2 of every 10 workers are managers, officials, and 
proprietors performing functions that may be 
aided, but not substituted for, by machines. The 
workers most affected by mechanical aids are cleri- 
cal workers and kitchen helpers. For example, 
the use of electronic data processing equipment 
and other types of office machines is now wide- 
spread in this industry and is expected to increase 
further. The increasing use of automatic dish- 
washing equipment, vegetable cutters and peelers, 
and other mechanical kitchen equipment will con- 
tinue to limit the growth in employment require- 
ments for kitchen helpers. Also, the use of food, 
soft drink, sandwich and other vending machines 
has and will continue to affect adversely employ- 
ment requirements for counter and fountain 
workers. 



Miscellaneous Business Services (SIC 73) 



Summary 

Employment requirements in the miscellaneous 
business services major industry group are ex- 
pected to increase very rapidly between 1964 and 
1975. This increase will result from the steadily 
rising demand for services from a growmg, more 
affluent population. Technological change is not 
expected to have a significant impact on employ- 
ment growth through the mid-1970’s. 

Employment Trends 

1959 - 64 .. Employment in this major industry 
group increased from 670,000 in March of 1959, 
to about 980,000 in March 1964, 68 an annual rate 
of increase of about 8 percent. In 1964, “other 
business services” 67 establishments employed about 
60 percent of total employment in this major in- 
dustry group; establishments furnishing services 
to dwellings and other buildings accounted for 
about 16 percent; and the remaining workers were 
in establishments rendering services in the areas of 
advertising; consumer credit and mercantile re- 
porting, and adjustment and collection; and du- 



M BLS employment (payroll) data are not available for this 
major Industry group for the years prior to 1959 (benchmark 
data). 

61 includes the following Industries ; news syndicates ; private 
employment agencies ; ana business services not elsewhere classi- 
fied (establishments engaged In research, development, and test- 
ing on a commercial basis ; business and management consulting ; 
and other business services, such as airplane rental, photographic 
developing, and fingerprinting). 



plicating, addressing, blueprinting, photocopying, 
mailing, mailing list, and stenographic services. 

Although employment in all major segments 
of miscellaneous business services has been in- 
creasing, “other business services” and “services 
to dwellings and other buildings” experienced the 
greatest employment growth oyer the 1959-64 
period. Employment in the services to dwellings 
and other buildings establishments increased from 

93.000 to 157,000, an increase of 69 percent; while 
other business services grew by 58 percent, from 

373.000 to 591,000 employees. Employment in 
credit bureaus and collecting agencies also ex- » 
panded fairly rapidly (28 percent) over the 1959- 
64 period, rising from 48,000 to 62,000. Employ- 
ment growth in other segments of the miscellane- 
ous business services group, however, was much 
less rapid. The number or workers employed in 
direct mail advertising, duplicating, mailing, 
copying, and stenographic services, and in adver- 
tising increased by only 10 percent and 8 percent, 
respectively. 

Employment trends varied within the rapidly 
increasing “other business services” segment. An 
estimated 68 percent employment rise in research 
and development laboratories occurred in response 
to a general increase in research and development 
activity. Employment in business and manage- 
ment consulting firms increased by two-thirds be- 
cause of the growing complexity of industry and 
commerce. On the other hand, employment in 
news syndicates is believed to have declined 
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slightly, in part, because of improvements in com- 
munications and transportation. 

1964 .- 76 . Manpower requirements in this major 
industry group are expected to rise by aboutf our- 
fifths between 1964 ana 1975, to almost 1.8 million. 
This rapid rise in employment requirements is ex- 
pected mainly because or rising levels of business 
activity. However, employment requirements 
among individual industries will be influenced by 
a variety of factors. For example, rapid employ- 
ment growth in establishments furnishing serv- 
ices to dwellings and other buildings will be stimu- 
lated by increases in the number of commercial 
buildings and the trend to contract services for 
window washing, floor waxing, office cleaning, and 
other janitorial services. Employment in credit 
reporting and collection agencies should be stimu- 
lated by population growth and rising personal 
income. 



Effects of Technological Developments on 
Future Employment 

Technological innovations are not expected to 
have a significant impact on employment require- 
ments in this major industry group in the decade 
ahead. 

The average miscellaneous business services 
establishment is relatively small. Many firms 
lack the financial resources needed to acquire major 
laborsaving equipment. In addition, many mis- 
cellaneous business services establishments per- 
form functions- that do not lend themselves to 
mechanization and automation. However, em- 
ployment requirements in establishments such as 
those providing advertising, business and man- 
agement consulting, and duplicating services may 
be adversely affected by the introduction of new 
and improved equipment. 
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Automobile Repair, Automobile Services, and Garages (SIC 75) 

Summary 



Employment requirements in the automobile re- 

S air, automobile services, and garages major in- 
ustry group are expected to increase from 308,000 
in 1964, to about 400,000 in 1975. Employment 
requirements are expected to grow almost as 
rapidly as motor vehicle registrations, with tech- 
nological developments havmg only a slightly ad- 
verse effect on employment growth. 

Employment Trends 

1969 - 64 . Employment in automobile repair, auto- 
mobile services, and garages major industry group 
increased from about 240,000 in 1959 to approxi- 
mately 308,000 in 1964. 68 

“BLS employment (payroll) data for this major Industry 
group are not available for the years prior to 1959. 



In 1964, almost four of every five workers in this 
major industry group were employed in auto re- 
pair shops and establishments providing auto 
services such as inspection, washing, polishing, 
towing, and driving instruction. The remaining 
workers were employed in auto parking and auto 
rental establishments in about equal numbers. 

Employment in auto rental establishments grew 
very rapidly (almost 73 percent) between 1959 and 
1964, mainly because of increases in business and 
pleasure travel, accompanied by the growing 
practice of renting and leasing motor vehicles. 
Employment in the auto repair and services in- 
dustries, combined, increased rapidly between 1959 
and 1964 (about 28 percent) and, because of their 
large size, accounted for nearly 80 percent of the 
new jobs in the major industry group. The sig- 
nificant employment increase was primarily a re- 
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suit of the rising demand for auto repairs gen- 
erated by the growing number and complexity of 
automobiles. < Between 1959 and 1964, automo- 
bile registrations increased from about 59.6 mil- 
lion to 71.9 million or by 20 percent. 69 The grow- 
ing popularity of items such as automatic trans- 
missions, power steering, and air conditioning in- 
creased the complexity of automobiles during the 
late 1950’s and early 1960’s. For example, the 
proportion of new automobiles equipped with 
factory-installed air conditioners almost tripled 
between the 1959 and 1964 automobile model 
years. 60 

In contrast to the rapid employment growth in 
the auto rental and auto repair and services estab- 
lishments, employment in auto parking establish- 
ments increased only slightly (about 3 percent) 
between 1959 and 1964. The relatively slow em- 
ployment growth in auto parking resulted from 
the rapid increase in the number of self-service 
parking lots and suburban shopping centers offer- 
ing free parking. 

1964 - 75 . Employment requirements in the auto- 
mobile repair, automobile services, and garages 
major industry group are expected to increase to 
400,000 by 1975, an annual growth rate of 2.4 per- 
cent compared with 5.1 percent between 1959 and 
1964. Employment growth will result primarily 
from the growing number and complexity of 
automobiles. Begistrations of automobiles are 
expected to increase by about 30 percent by 
1975, to more than 93 million. The demand for 
automobiles will be spurred by rising population 
and new household formations, increased con- 
sumer purchasing power, and more multicar 
ownership. 

However, employment will increase less rapidly 
than in the past because of the growing competi- 
tion from auto dealers for the auto repair market, 
greater emphasis on replacement _ rather than 
repair of auto parts, and increases in output per 
worker resulting from job and repair shop special- 
ization and the application of laborsavmg tech- 
nology. In recent years, the introduction of ex- 
tended maintenance warranties on new automobiles 
has tended to tie buyers of new automobiles to 
dealers for service. 

While most of the new job openings in this 
major industry group will occur in the auto repair 
and services sector, establishments renting auto- 
mobiles should continue to have the fastest rate 
of employment growth. The demand for rental 
automobiles will be stimulated by increases in 
business and pleasure travel. Air travel, a major 
factor in the demand for rental automobiles, is 
expected to become increasingly popular. 



B0 Automobile Facts and Figures, 1965, Automobile Manufac- 
turers Association, 1965, p. 18. 

60 Ibid., p. 14; and Automobile Facts and Figures, 196 i, p 14. 



Although a substantial increase in the number 
of parking establishments is anticipated in the 
years ahead, employment in these establishments 
is expected to continue to grow slowly, because of 
the anticipated rapid increase in the number of 
suburban shopping centers and self-service park- 
ing operations. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
have only a slightly adverse effect on employment 
growth in this major industry group through the 
mid-1970’s. The major impact of technology will 
be on employment in establishments engaged in 
automobile repair and services where the more 
widespread use of laborsaving devices and im- 
proved operating procedures are expected to re- 
duce labor requirements moderately and change 
job characteristics. 

The increasing use of test equipment such as 
dynamometers and engine analyzers mav slow the 
employment growth ox mechanics by reducing the 
time needed to diagnose malfunctions and check 
the quality of repairs. The increasing use of 
power tools and special purpose tools — such as 
pneumatic wrenches and cutting tools, transmis- 
sion jacks, and tire changers — will reduce labor 
time needed to disassemble and assemble automo- 
bile components, thus limiting the growth in 
employment of mechanics, body repairmen, tire 
changers, and general garage laborers. The need 
for car washers may be reduced as a result of 
increases in the number of self-service car wash 
facilities and improvements in mechanized “car 
laundry” equipment. 

A recent development is the emergence of large 
automobile repair shops that feature production- 
line diagnosis of automobile malfunctions. In 
these shops, diagnosticians who are skilled in 
operating dynamometers and other types of test 
equipment determine needed repairs and route 
automobiles to mechanics who are specialists in a 
particular kind of repair work. Although rela- 
tively few large automobile repair shops presently 
use production-line diagnosis, the number may 
increase significantly during the next decade. As 
a result, the employment of diagnosticians and 
mechanic specialists may increase faster than the 
employment of all-round mechanics. 

Increasing output per worker resulting from the 
more widespread use of laborsaving devices and 
improved operating procedures will be offset to 
some extent by greater maintenance requirements 
stemming from the trend toward greater complex- 
ity in automobiles. During the next decade, a 
growing proportion of automobiles is expected to 
be equipped with air-conditioners, power steering, 
crankcase and exhaust emission control devices, 
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and other items that add to maintenance require- 
ments and the need for mechanics. On the other 
hand, the need for automobile lubrication men 



is expected to decrease because an increasing pro- 
portion of the automobiles in use will require less 
frequent oil changes and chassis lubrications. 



Miscellaneous Repair Services (SIC 76) 61 



Summary 

Employment requirements in miscellaneous 
repair services establishments are expected to in- 
crease rapidly between 1964 and 1975. This 
growth will stem primarily from the Nation’s 
growing stock of consumer durable goods, most of 
which require repairs at one time or another. 
Technological innovation is not expected to re- 
strain employment growth significantly. 

Employment Trends 

1959 ^ 64 * Employment in miscellaneous repair 
services establishments increased by slightly better 
than one-sixth between March 1959 62 and March 
1964, from about 124,000 to approximately 146,000. 

In 1964, more than two-thirds of all employees 
in this major industry group were employed in 
“other miscellaneous ‘repair shops.” 63 The re- 
maining workers were employed in establishments 
primarily engaged in the repair of electrical equip- 
ment, such as home appliances, television sets, 
radios, transformers, and electronic and electrical 
control equipment. 

Between March 1959, and March 1964, employ- 
ment grew by about one-fifth in “other miscellane- 
ous repair shops” and by about one-eighth in 
electrical repair shops, mainly because of the ris- 
ing^ stock of durable goods resulting from rising 
business and consumer expenditures. In addition, 
much of the equipment repaired by workers in 
these establishments increased in complexity, thus 
increasing labor requirements. 

1964 - 75 '' Manpower requirements in miscellane- 
ous repair services establishments are expected to 
rise by about two-fifths over the next decade, to 
about 205,000 in 1975. 

The increase in employment requirements will 
result from increasing consumer purchases of elec- 
trical goods, including portable and color tele- 



"This Industry covers a miscellany of repair services per- 
formed primarily by independent owner-operators or by very small 
shops. A large part of the Nation’s repair services are performed 
by workers In other industries. 

«*BLS employment (payroll) data are not available for this 
major industry group for the years prior to 1959 (benchmark 
data). 

w Includes bicycle, leather goods, musical Instrument farm 
machinery, business machine, and reupholstery and furniture re- 
pair shops ; locksmith and gun shops ; armature rewinding shops ; 
typewriter rental shops ; and establishments primarily engaged in 
the repair of watches, clocks, and Jewelry. 



visions, stereophonic and transistor radios, video 
tape recorders, and household appliances; and ris- 
ing business expenditures for capital goods — 
virtually all of which require repair. 

Rapid growth is expected in the number of 
radios, televisions, and phonographs in use. In 
1964, more than 9 out of every 10 households 
had 1 or more television receivers. Over the next 
decade, the number of households with two or more 
television receivers is expected to increase signifi- 
cantly, mainly because of the growing demand for 
color, and portable television receivers. Other 
consumer electronics products that are expected to 
be used increasingly include stereophonic radios, 
phonographs, AM-FM radios, and portable tran- 
sistor radios. New consumer products, such as 
home video tape recorders^ as well as improved 
styling and design of existing products, will also 
stimulate demand. Greater use of nonentertain- 
ment products, such as closed-circuit television, 
two-way radios, and various medical electronic 
devices, also is expected. 

In recent years, technological improvements in 
television receivers and radios (such as the use of 
transistors in place of tubes) have reduced the 
amount of repair service this equipment requires. 
On the other hand, there has been an increase in 
the care, skill, and technical knowledge needed 
to repair the more complex equipment in use. 
These technological developments are expected to 
increase employment of television and radio service 
technicians who have theoretical as well as prac- 
tical knowledge of electronic circuits and know- 
how to use the latest test equipment. Servicing 
television receivers, radios, and related electronic 
equipment is a changing field, with constant tech- 
nological advances. 

The number of household appliances in use also 
is expected to increase rapidly during the decade 
ahead. Demand will be stimulated by the intro- 
duction of new types of appliances and by the im- 
proved styling and design of conventional appli- 
ances to make them more attractive and easier to 
operate. In addition, more widespread use of 
such appliances as electric can openers, waste dis- 
posers, liome clothes dryers, knife sharpeners, 
and coin-operated dry cleaning machines is 
expected. 

Employment requirements in other ::epair shops 
also are expected to increase. For example, in- 
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EMPLOYMENT AND NATIONAL INCOME ORIGINATING IN 
MISCELLANEOUS REPAIR SERVICES.1947-64 
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creased expenditures for the rental or purchase of 
musical instruments, such as electrically powered 
organs and guitars, is expected because of rising 
personal spendable income, more leisure time, and 
a rapid increase in the number of young people. 
Increases in the rental and purchases of type- 
writers and various other busmess machines will 
stimulate the demand for repairmen. In addition, 
growth in both the number and complexity, oi 
machines used on farms will stimulate require- 
ments of farm equipment repairmen. 

Effects of Technological Developments on 
Future Employment 

. Technological innovations are not expected to 
limit significantly the growth in employment re- 
quirements in miscellaneous repair services estab- 
lishments. A rapid increase in the number of 
machines in use will more than offset expected in- 



creases in output per worker. A continued in- 
crease in research and development activities 
should result in many new and improved products 
for both industry and the consumer. Although 
many of these products will be designed for more 
efficient repair, the number in use is expected to 
more than offset these gains. In addition, the 
small size of many repair shops tends to limit the 
extent to which laborsaving innovations can be in- 
troduced. In 1963, for example, more than 7 0 per- 
cent of the miscellaneous repair services establish- 
ments were operated by proprietors with no em- 
ployees. The remainder averaged about four 
workers per establishment. However, employment 
requirements will be adversely affected to some ex- 
tent by the manufacture of products that can be 
sold at prices competitive with the cost of repair. 
For example, an increasing number of watches are 
in use that can be replaced for less than the cost 
of repair. 
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Medical and Other Health Services (SIC 80) 



Summary 

Employment requirements in medical and other 
health services establishments (excluding govern- 
ment services) are expected to increase by more 
than one-half between 1964 and 1975, rising to 
about 3.1 million in 1975. The employment of 
technicians and subprofessionals will expand 
greatly both to supplement professional workers 
and to operate the many new and improved tech- 
nological devices. 

Employment Trends 

1968 - 64 ' Employment in medical and other 
health services establishments increased by two- 
fifths, from nearly 1.5 million to 2.1 million, be- 
tween 1958 04 and 1964. 

In 1964, more than two-thirds of the workers in 
medical and other health services establishments 
were employed in hospitals. The remaining work- 
ers were employed in establishments (other than 
hospitals) that provided medical services, such as 
medical and dental laboratories; sanatoria, con- 
valescent homes, and rest homes ; offices of doctors, 
dentists, and optometrists; and associations pro- 
viding medical or other health services to their 
members. 

Between 1958 and 1964 5 employment increased 
most rapidly (46 percent) m establishments (other 
than hospitals) that provide medical and health 
services. Factors affecting this growth were: (1) 
expanding population, including increasing pro- 
portions of very young and very old people who 
most need medical care; ( 2 ) increasing expendi- 
tures for medical care; (3) expanding medical 
services resulting from new medical techniques 
and drugs; (4) increasing interest in preventive 
medicine and the rehabilitation of the handi- 
capped; (5) expanding medical research oh the 
causes and prevention of physical and mental dis- 
eases; and (6) the extension of medical insurance 
plans. Employment in hospitals increased about 
38 percent during the 1958-64 period, stimulated 
by such factors as a rise in the number of hospi- 
tal beds and admissions; the rapid extension of 
hospital insurance programs; advances in medi- 
cal technology in hospitals; and expansion in 
the range and volume of services provided by 
hospitals. 

1964 - 15 . Manpower requirements in this major 
industry group are expected to rise by more than 

«BLS employment (payroll) data are not available for thla 
major Industry group prior to 1958 . 



one-half between 1964 and 1975. The require- 
ments will be stimulated by the same factors as in 
the recent past. In addition, the new Medicare 
program, provided by the Social Security Amend- 
ments of 1965, will enable more persons to receive 
medical care in hospitals and nursing homes. Ad- 
ditional workers will be required to staff the newly 
created community mental health centers currently 
being built under the Mental Retardation Facili- 
ties and Community Mental Health Centers Con- 
struction Act of 1963. Health workers will be 
needed to help staff the regional health centers 
as provided by the Heart Disease, Cancer, and 
Stroke Amendments of 1965. Increasing < expen- 
ditures on medical research also will stimulate 
employment, particularly of professional and 
technical workers. 

Worker requirements in hospitals are expected 
to increase by about half between 1964 ana 1975. 
Increasing numbers of hospital workers will be 
required to operate new and improved instruments 
ana devices such as complex X-ray equipment, 
blood plasma equipment, artificial kidneys, and 
artificial pacemakers for the human heart. In 
addition, a continuing reduction in hours worked 
would require additional workers to maintain 24- 
hour hospital care. On the other hand, certain 
new developments in medical treatment, such as 
the use of antibiotics, will reduce the need for 
hospitalization or shorten the length of a patient’s 
stay in a hospital. Because these treatment de- 
velopments may lessen the amount of services pro- 
vided per hospital patient, they may tend to offset, 
to some degree, the greater emphasis on worker 
requirements resulting from technological change. 

Effects of Technological Developments on 
Future Employment 

Medical progress is expected to result in new 
occupations and the need for additional medical 
and health workers. However, it may also lead 
to a reduced need for certain types of workers. 
More medical technologists, medical X-ray tech- 
nicians, and similar types of workers are expected 
to be needed to help operate new complex medical 
electronic devices such as electronic computer sys- 
tems that automate blood testing, electronic flow- 
meters regulating the flow of human blood during 
heart-lung operations, physiological monitoring 
equipment, and electronic microscopes, as well as 
other complex nonelectric equipment, such as hy- 
perbaric pressure chambers. Growing numbers of 
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workers also will be needed to help apply new and 
improved techniques, such as transplanting organs 
and performing surgery by laser beams. Data 
processing, which is reducing the need for such 
workers as bookkeepers, business machine opera- 
tors, and cashiers, is, however, increasing the need 
for workers to operate and maintain computers 
and related equipment. 

Computers also are. being used on an experimen- 
tal basis for diagnosis^ patient care, and medical 
research in a few hospitals. A recently developed 
computerized system that stores and retrieves med- 
ical information could help alleviate shortages of 
medical record librarians. The growing use of 
disposable plastic and paper surgical gloves, caps, 
masks, . hypodermic needles, aim other hospital 
items is expected to reduce the need for workers 



who perform laundry and sterilization duties. 
Furthermore, new hospitals will increasingly in- 
corporate laborsaving innovations, such as a new 
tray-assembly line that reduces the need for cer- 
tain types of kitchen workers. 

Other technological developments in the medical 
services industries are expected to require increas- 
ing numbers of workers for various purposes. 
More pharmaceutical workers will be needed to 
dispense newly discovered drugs such as anti- 
blood-clotting agents, drugs that lower elevated 
blood pressure levels, and new psychoactive drugs 
administered to mental patients. Also growing 
numbers of physical therapists and occupational 
therapists will be needed to apply new techniques 
and devices to help patients regain physical, 
mental, or emotional stability. 
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Educational Services (SIC 82 ) 



Summary 

Employment requirements in private educa- 
tional services are expected to increase very rap- 
idly between 1964 ana 1975. Technological devel- 
opments are not expected to affect, employment 
growth significantly through the mid-1970’s. 

Employment Trends 

1959 - 64 . Employment in private schools, colleges 
and other educational services increased from 748,- 
000 in March 1959, to 909,000 in March 1964, an 
increase of 22 percent. 65 

In 1964, nearly three-fifths of the workers in 
this activity worked in private colleges, universi- 
ties, professional schools, and junior colleges. 
About a third of the workers were employea in 

“BLS employment (payroll) data for tbls major Industry 
croup are not available for the years prior to 1959 (benchmark 
data) . 



private elementary and secondary schools. The 
remaining workers were in libraries, correspond- 
ence and vocational schools, and specialized non- 
degree-granting schools such as dancing schools. 

Between 1959 and 1964, employment in the pri- 
vate elementary and secondary schools and in the 
private colleges and universities, professional 
schools and junior colleges each increased about 
22 percent. Employment increased only half as 
fast in the remaining educational establishments 
in this major industry group during the same 
period. 

The growth in employment was the result of 
increasing population of school-age individuals. 
The high birth rates of the 1940’s brought un- 
precedented increases in elementary school enroll- 
ments in the early 1950’s. By the mid-1950’s, 
these children were beginning to enter high 
schools, and in the early 1960’s colleges were 
feeling the full force of this impact. Further- 



EMPLOYMENT AND ENROLLMENT IN EDUCATIONAL SERVICED, 

1954-64 




Sources: Employment, Bureau of Labor Statistics; enrollment, U.S. Office of Education. 
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more, the proportion of young people of high 
school age and college age who attend school has 
been increasing. 

1964 - 75 . Manpower requirements in private edu- 
cational services are expected to rise by slightly 
more than 50 percent between 1964 and 1975, to 
about 1.4 million. 

This significant increase in employment will be 
needed to meet the anticipated large growth in 
school enrollments resulting from the continued 
rise in the school-age population and the increas- 
ing proportion of young people of high school and 
college age who will be attending school. More 
young people are completing high school and go- 
ing to college because of the rising educational 
requirements for work in our rapidly changing 
economy.. The expected greater availability of 
scholarships and loans. may also be a stimulus to 
increased enrollments in private schools. More- 
over, the minimum age at which young people may 
leave school may be raised, in some States. The 
anticipated continued rise in family income and, 
therefore, the ability to. pay for education, is 
another factor that is anticipated to stimulate en- 
rollments in private educational institutions. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to af- 
fect the number and characteristics of jobs in edu- 
cation through the mid-1970’s. 

. Technological innovations in the field of educa- 
tion have been primarily in the form of instruc- 



tional television and teaching machines. Instruc- 
tional television is used in mass . instruction 
through motion pictures and television. It has 
two broad categories of programs: (1) cultural 
and informational programs aimed primarily at 
adult audiences, (2) televised lessons that are part 
of a school or college curriculum. Many schools 
are already using educational television despite 
differences of opinion over its value. 

Teaching machines, designed to present infor- 
mation mechanically and to test student responses 
to the materials covered^ are also being considered 
for use as a teaching aid. In 1963, about 6 mil- 
lion public and private elementary and secondary 
school students used some type of programmed 
instruction. This was considerably higher than 
the 3 million of the previous year and 250,000 of 
just 6 years ago. 

Although educational television and. teaching 
machines are expected to be. used increasingly, it is 
unlikely that they will significantly affect employ- 
ment requirements for teachers. Experience of 
the past few years suggests that they are not being 
used as teacher substitutes. It is hoped by edu- 
cators that increased use of these teaching aids 
along with clerical help and teacher aides will free 
the teachers from much routine work. However, 
greater use of these technological innovations will 
increase employment requirements for profession- 
ally and technically trained individuals to develop 
instructional materials and programs. 

The growth of clerical worker requirements will 
be slowed somewhat by the increasing use of com- 
puters and other data processing equipment. 



Government Employment (SIC Division I) 



Summary 

Employment requirements in government are 
expected to increase at a somewhat faster rate in 
the next decade than between 1947 and 1964, 
mainly because of the services required by a rising 
population. State and local government employ- 
ment is expected to increase rapidly and Federal 
Government employment only slowly. Techno- 
logical change is expected to moderate employment 
growth. 

Employment Trends 

19Jft-6h+ Total government employment increased 
about 76 percent between 1947 and 1964, from 5.5 



million in 1947 to 9.6 million in 1964. This rate 
of growth was much faster than the growth of 
total nonagricultural employment over the same 
period. 

In 1964, nearly, three-fifths of all government 
employment was in local government; about one- 
fourth in Federal Government; and the remainder 
in State government. 

Growth in government employment in recent 
years, especially at 66 State and local levels, has 
been stimulated primarily by the rapid growth in 
population, the increasing proportions of the older 



m “Trends and Outlook for Employment In Government," 
Monthly Labor Review, March 1965. 
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and very young people in the population, and the 
growing demand for more, and better, services. 

Over the 1955-64 period, the greatest increase 
in government employment has been at the State 
level (59 percent). 67 This increase was due pri- 
marily to the very rapid growth in employment 
in educational activities. State employment in 
educational activities nearly doubled between 1955 
and 1964. Rapid growth also occurred in local 
government employment (52 percent) where edu- 
cational needs also provided the major impetus to 
employment growth. The rate of increase m State 
and local government employment in functions 
other than education resulted from a growing, in- 
creasingly urban population and the need to ex- 
pand public health, sanitation, welfare, and pro- 
tective services. 

Federal Government employment increased by 
nearly one-fourth between 1947 and 1964. Most of 
the growth in civilian employment between 1947 
and 1955 was occasioned by the country’s military 
commitments. Defense Department employment 
increased by nearly 50 percent. Since 1955, De- 
fense Department employment has decreased 
slightly, and growth in Federal Government civil- 
ian employment in recent years has been due to 
the creation of new agencies and programs, such 
as the National Aeronautics and Space Adminis- 
tration, and the expanding functions of established 
agencies. 

OT BLS employment (payroll) data are not available separately 
by State or local government for the years prior to 1955. 



1964 - 75 . Manpower requirements in government, 
primarily State and local, are expected to increase 
rapidly through the mid-1970’s. By 1975, total 
employment requirements should be more than 50 
percent above the 1964 level, more than twice the 
rate of growth projected for total nonagricult ural 
employment requirements. As in recent years, 
State and local government will account for nearly 
all of this employment increase. The continuing 
rapid rise in population and the resultant increased 
demand for services is expected to result in sizable 
growth in employment in all major State and local 
government functions, ^ including education, health 
and hospital care, sanitation, welfare, and protec- 
tive services. Federal employment is expected to 
increase slightly through the mid-1970’s, barring 
major increases in our militaiy commitments. 
Most of the anticipated increase is expected to re- 
sult from growth in nondefense programs. 

Effects of Technological Developments on 
Future Employment 

Technological developments such as automatic 
data processing, quick copy devices, data transmis- 
sion and communications networks, and materials- 
handling equipment, are expected to have some 
impact on the number and characteristics of gov- 
ernment employees. The primary impact is ex- 
pected to be on employment in the Federal Gov- 
ernment where centralization of functions lend 
themselves to wider use of these developments. 



Federal Government (SIC 91) 



Summary 

Employment requirements in the Federal Gov- 
ernment are expected to increase slightly through 
1975. Growth in employment requirements will 
be limited to some degree by the expanding use 
of electronic data processing equipment, copying 
devices, and other laborsaving equipment. 

Employment Trends 

1947 - 64 ' Employment in the Federal Government 
increased from 1.9 million in 1947 to 2.3 million 
in 1964, an increase of about 24 percent. 

In 1964, nearly 99 percent of all Federal civilian 
workers were employed in the executive branch 
of the Government. The legislative and judicial 
branches accounted for the remainder. This dis- 
tribution of employment among the^ three branches 
of Federal Government has remained relatively 
unchanged during the post- World War II period. 

Growth in total Federal civilian employment 
has resulted, in large part, from the growth of 
the Nation’s military commitments. Employment 



in the Department of Defense, which accounted 
for two-fifths of total Federal civilian employment 
in 1964, increased 36 percent over the 1947-64 
period. Most of this increase occurred between 
1947 and the end of the Korean crisis. Since 1953, 
employment in this agency has declined by about 
17 percent. 

Post Office Department employment, which rep- 
resented about 26 percent or all Federal civilian 
employment in 1964, increased by 28 percent be- 
tween 1947 and 1964, as the total volume of mail 
handled increased by nearly 90 percent. Employ- 
ment in this agency has remained relatively stable 
since 1961 due to the increasing mechanization of 
mail-handling equipment, the elimin ation of Sat- 
urday parcel post delivery service, and the de- 
crease in the total number of post offices. 

Federal civilian employment, other than that 
represented by the Department of Defense and 
the Post Office Department, rose by 11 percent be- 
tween 1947 and 1964, as a result of the creation of 
new agencies and programs, and expansion of ac- 
tivities in existing agencies. Factors that have 
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1960 


2,270 
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2,279 
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2, 340 
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2, 358 
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2, 348 



EMPLOYMENT IN THE FEDERAL GOVERNMENT : TOTAL, DEPT. 
OF DEFENSE, POST OFFICE, AND ALL OTHER AGENCIES, 1947-64 

INDEX (1957-59=100) 




contributed to this relatively slow growth include 
the drive for greater economy and efficiency; the 
provision for State and local government imple- 
mentation of many recent programs provided by 
Federal legislation; the trend toward contracting- 
out to private organizations functions ranging 
from research and development to janitorial serv- 
ices; and the greatly expanding use of automatic 
data processing and other highly mechanized 
equipment. 

1964 .- 75 . Employment requirements in the Fed- 
eral Government are expected to increase by about 
7 percent between 1964 and 1975, to 2.5 million. 

Employment requirements in the various sec- 
tors or Government are expected to differ widely. 
Barring a major increase in military commit- 
ments, employment in the Defense Department 
is expected to decline slightly. Some of this 
decrease is expected to result from the growing 
use of automatic data processing equipment, ma- 



terials handling systems, data transmission and 
communications networks, and improved cost 
control techniques. 

Employment requirements in other agencies are 
expected to increase moderately. Additional 
manpower may be needed to implement recent 
legislation in such areas as medical care, civil 
rights, education and training, urban develop- 
ment, and transportation. Federal activity in the 
area of space research and technology should also 
increase the need for professional and technical 
workers in this area of specialization. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
continue to affect the number and characteristics 
of Federal Government jobs through the mid- 
1970’s. The more widespread use of laborsaving 
technological innovations should increase output 
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per worker. For example, the application of com- 
puters to a wider variety of routine clerical tasks, 
such as tax-return processing, accounting, payroll 
preparation, check disbursing, and inventory con- 
trol, will continue to adversely affect the need for 
clerical employees in these areas. The rapidly 
increasing use of quick-copy equipment will limit 
the requirements for typists. The extension and 
improvement of communications systems should 
reduce the need for telephone operators, as well as 
typists and other clerical personnel. In addition, 
the growing use of improved materials handling 



equipment will continue to reduce the need for 
laborers. 

Labor savings resulting from the increasing 
application of computers, and other automatic 
and mechanical devices to Federal Government op- 
erations are expected to be partially offset by the 
need for programers, computer operators, and 
machine monitors. In addition, # the increasing 
application of data processing equipment to scien- 
tific research in the fields of aerospace and atomic 
energy is expected to result in an increased need 
for scientists, engineers, and engineering aids in 
research and development activities. 



State Government (SIC 92) 



Summary 

Employment requirements in State government 
are expected to almost double between 1964 and 
1975. Although automatic data processing will 
be increasingly used, it is not expected to be a sig- 
nificant factor in limiting growth in State govern- 
ment employment requirements through the 
mid-1970’sf 

Employment Trends 

1955 - 64 - Employment in State governments in- 
creased from about 1.2 million in 1955 68 to ap- 

* BLS employment (payroll) data are not available for State 
government for tbe yeara prior to 1955. 



proximately 1.9 million in 1964 — a gain of 59 
percent. 

In 1964, educational functions accounted for 
approximately a third of all State government 
employment; hospitals, 21 percent; and highways, 
17 percent. The remaining 30 percent was rather 
widely dispersed among other State government 
functions. 

Between 1955 and 1964, employment in educa- 
tional functions of State governments increased 
almost 98 percent, from 308,000 in 1955 to about 
609,000 in 1964. Historically, the major portion 
of employment in State educational functions has 
been concentrated in institutions of higher educa- 



Employment 
(in 000» s) 



1955 1, 168 

1956 1,250 

1957 1,328 

1958 1,415 

1959 1,484 

1960 1, 536 

1961 1,607 

1962 1,668 

1963 1,747 

1964 1,856 



TOTAL EMPLOYMENT IN STATE GOVERNMENT, AND EMPLOYMENT 
IN EDUCATION AND IN OTHER GOVERNMENT FUNCTIONS, 

1955-64 

INDEX (1957-59=100) 




Source: Bureau of Labor Statistics. 
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tion. 69 Employment in these institutions in- 
creased by 98 percent, during the same period, re- 
flecting rising student enrollments. 

Despite the increasing application of automatic 
data processing equipment, employment in State 
agencies dealing with financial and general ad- 
ministrative functions increased 44 percent be- 
tween 1955 and 1964, as the expanding population 
made greater demands on these government 
functions. 

1964-75. Employment requirements of State gov- 
ernments are expected to almost double (nearly 
95 percent) between 1964 and 1975— growing con- 
siderably faster than during the 1955-64 period. 
The projected employment increase will result 
primarily from the need to expand existing serv- 
ices to meet the needs of a rapidly growing 
population, especially educational services. In 
addition, recently enacted Federal legislation, such 

•» u.S. Department of Commerce, Bureau of the Census, Annual 
Reports on State Distribution of Public Employment. 



as the Economic Opportunity Act, that provides 
for State implementation of Federal programs is 
expected to result in increased employment at the 
State level. 

Effects of Technological Developments on 
Future Employment 

Technological developments are not expected to 
have a significant effect on employment require- 
ments in State government through the mid-1970’s. 
However, the growing use of automatic data proc- 
essing equipment for an ever increasing number 
of functions is expected to affect the occupational" 
characteristics of many jobs in State government. 
Although fewer routine clerical workers will be 
needed for such activities as checking, posting^ 
and maintaining records, the increasing use ox 
automatic data processing equipment for more 
sophisticated purposes is expected to result in an 
increased need for management analysts and op- 
erators of this equipment. 



Local Government (SIC 93) 



Summary 

Employment requirements at the local govern- 
ment level are expected to continue to increase 
rapidly through the mid-1970’s. Because of the 
personal nature of many local government serv- 
ices, technological change is not expected to be a 
significant factor in limiting employment growth. 

Employment Trends 

1955-64. Employment in local government func- 
tions increased from about 3.6 million in 1955 70 
to 5.4 million in 1964, a growth of about 50 percent. 
Employment in educational functions, which ac- 
counted for over half of all local government 
employment in 1964, increased by more than 60 
percent — from 1.8 million to 2.9 million. This 
category included administrative, clerical, profes- 
sional and custodial staffs of elementary and sec- 
ondary schools, technical and trade schools, junior 
colleges and colleges under the jurisdiction of 
municipalities, towns, counties, or special school 
districts. Although automatic teaching devices, 
such as instructional radio and television, and 
programed teaching materials designed to present 
information mechanically and to test the pupils’ 
grasp of the materials presented, were beginning 
to be used, they have had no appreciable effect on 
employment growth in local educational functions 
in recent years. 



70 BLS employment (payroll) data are not available for local 
government for the years prior to 1955. 



Total employment in local government functions 
other than education increased by approximately 
41 percent between 1955 and 1964. This increase 
resulted primarily from the rapid growth in total 
population. Also, the increasing concentration of 
the population in urban and suburban areas in- 
creased the need for additional utility services; 
police and fire protection ; additional streets and 
highways; sewerage and other sanitary services, 
public housing, correctional services, and health 
and welfare services, etc. 

The growing proportions of elderly and very 
young persons m the population contributed to the 
expansion of employment in health and welfare 
and recreation services. Between 1955 and 1964, 
employment increased 60 percent in public welfare 
and hospital services and 70 percent in employ- 
ment related to parks and public recreation. Em- 
ployment in administrative and financial func- 
tions, however, increased only 3 percent reflecting 
the growing application of automatic data proc- 
essing equipment in these areas, where it reduces 
the need for employees in such repetitive clerical 
tasks as posting, checking, and maintaining 
records. 

1964-75. Employment requirements at the local 
government level are expected to continue to in- 
crease rapidly. By 1975, employment needs at 
this government level are expected to exceed 8.6 
million, nearly two-thirds higher than the 5.3 mil- 
lion employed in 1964. The average annual rate 
of growth implied by the projection — about 4.6 
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Employme nt 
(in OOP 1 s) 



1955 3, 558 

1956 3,819 

1957 4,071 
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1964 5,392 
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percent a year — is in line with the 1955-64 trend, 
and over two times as fast as total projected non- 
agricultural employment. As in the past, employ- 
ment increases in local government are expected 
to result primarily from population growth. 

Anticipated expansion of the economy and in- 
creasingly high levels of income will generate de- 
mands for such services as airports, parks, and 
recreation areas, and additional educational serv- 
ices. Employment in public educational functions 
is expected to increase over 40 percent. However, 
as a proportion of total local government employ- 
ment, this category is expected to decrease some- 
what as the rate of increase in the number of 
school-age persons in the population slows down. 

Effects of Technological Developments on 
Future Employment 

Major technological changes expected to affect 
employment in local government functions include 



the increasing use of automatic data processing 
equipment. Many local government agencies have 
used this equipment for some time to perform 
repetitive clerical tasks, such as payroll prepara- 
tion and tax billing. Mo;e recently, however, 
there has been a trend toward the use of computer 
systems to provide factual information for use in 
planning, evaluation, and control of government 
programs. The increasing use of electronic data 
processing equipment for more sophisticated func- 
tions should boost employment requirements for 
computer operating personnel. 

Additional technological changes, primarily in 
relation to the educational functions of govern- 
ment, are the use of instructional radio and tele- 
vision, and programed teaching materials. 
Instructional television, including cultural and 
informational programs, and televised lessons, is 
being introduced into the curricula of elementary 
and secondary schools, as well as colleges. 
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Programed teaching materials, designed to 
present information mechanically, and to test the 
student’s grasp of the materials presented, are in- 
creasing in use. In 1963, about 6 mi] lion public 
and private elementary and secondary school stu- 
dents used some type of programed instruction — 
a 200 percent increase over the number of students 
using such equipment in 1957. However, the in- 
troduction of these automatic teaching devices is 
not expected to decrease the number of teachers 
through the mid-1970’s. 

Because of the increasingly high enrollments at 
all levels, the size of classes in many schools is too 



large to permit satisfactory instruction of pupils, 
and additional teachers will continue to be needed 
to reduce pupil-teacher ratios. The growing use 
of instructional television and programed teaching 
materials will provide some additional employ- 
ment opportunities for some professional and tech- 
nical workers. For example, the use of televised 
programs will require additional staff to do the re- 
search and other program preparation. In addi- 
tion, some technical personnel will be required 
to operate and maintain the broadcasting equip- 
ment. 
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Statistical Note: Impact of Alternative Unemployment Assumptions 

on Projected Industry Requirements 



The projections developed for this report assume 
a national unemployment rate of 3 percent in 
1975. Different assumptions concerning the level 
of unemployment in 1975 could have been made. 
For example, for some purposes it might be use- 
ful to explore the implications of assuming a some- 
what higher level or unemployment, say, 3.5 or 4 
percent. For the whole economy, such a difference 
would merely equal the difference between a situ- 
ation in winch 97 percent of the labor force is 
employed and one in which either 96.5 or 96 per- 
cent is employed. Of course, changes in the rate 
of unemployment also have some effect on the size 
of the labor force. 71 However, the impact of 
higher unemployment assumptions would be 
greater for some industries than for others. 

In order to evaluate the effects of alternative as- 
sumptions about unemployment, analysis of past 
periods was undertaken using correlation tech- 
niques. The analysis covered the impact of chang- 
ing national unemployment rates on employment 
at various levels of industry detail. Overall, the 
analysis indicates the difference in projected em- 
ployment in 1975 based on an unemployment as- 
sumption of 3 percent, compared with one of 4 
percent, would be somewhat more than 1 million, 
including the effects of the lower unemployment 
rate on the size of the labor force. The analysis 
further indicates that more than half of any dif- 
ference in total employment in 1975 resulting from 
a 1-percent lower unemployment assumption would 
be in manufacturing. Other industry groups that 
would account for significant proportions are 
trade, transportation and public utilities, and con- 
tract construction. Services, government, mining, 
and farming combined would account for less than 
a fifth. 

Another indication of the impact of a different 
unemployment assumption may be obtained from 
an examination of the effects of alternative as- 
sumptions on projected levels of employment re- 
quirements by industry. For example, an assump- 
tion of 4 percent rather than 3 percent would 
lower projected manufacturing employment re- 
quirements by about 3.5 percent in 1975. An as- 
sumed national unemployment rate of 4 percent- 
would have resulted in projected employment 
in trade being about 1 percent lower than at 3 
percent, although the decline in trade would ac- 



count for more than 10 percent of the total reduc- 
tion in employment. In addition to manufac- 
turing, employment requirements in contract 
construction, mining and transportation and pub- 
lic utilities would be more than 2 percent lower, 
if the unemployment assumption were raised a 
percentage point. 

A number of cautions should be kept in mind in 
considering these relationships. For example, it 
should be kept in mind that the relationships ap- 
plied to 1975 are based on experience in the 
post-World War II period when annual unem- 
ployment ranged from 2.9 percent to 6.8 percent 
of the civilian labor force. Excluding the Korean 
conflict period, unemployment did not fall much 
below 4.0 percent during this period. Using 
post-World War II relationships between unem- 
ployment and employment assumes that they 
would hold in a hypothetical situation not experi- 
enced since World War II ([excluding Korean con- 
flict years) . The analysis is therefore most mean- 
ingful when used for evaluating the employment 
impact of changes in the unemployment rate at 
levels higher than 3 and 4 percent. There is, of 
course, more than one way national unemployment 
could be reduced. For example, it could be 
achieved through increasing government employ- 
ment; through increasing aggregate demand; 
through structural programs, including education, 
retraining, and efforts to increase geographical mo- 
bility, or a combination of these. In this report no 
explicit assumptions were made concerning modifi- 
cations of Government programs that might sub- 
stantially affect the distribution of employment 
beyond the kind and magnitude of those that oc- 
curred during the historical period, such as the 
Neighborhood Youth Corps. 71 * 

It should also be pointed out that the change in 
employment resulting from a reduction of the un* 
employment rate reflects primarily cyclical ex- 
perience and will differ from long-run secular 
trends in the economy. It is these latter trends 
that are the major focus of the body of this report. 

71 See, Sophia Cooper and Dennis F. Johnston, “Labor Force 
Projections for 1970-80,“ Monthly Labor Review , February 1965. 

Another approach to estimating the distribution of employ- 
ment under alternative assumptions regarding the rate of unem- 
ployment, structure of demand, and level of output is used by the 
Bureau’s Division of Economic Growth as part of the Inter- 
agency Growth Study Project. The projections developed by the 
Division of Economic Growth make explicit assumptions about 
specialized Government programs that may be expended in the 
course of reducing unemployment from 4 to 3 percent. Their 
report is expected to be released in the spring of 1966. 
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PART III. PROJECTIONS OF OCCUPATIONAL REQUIREMENTS 

IN 1975 



Part III presents projections of occupational 
employment requirements in 1975 developed under 
the assumptions and using the methodology de- 
scribed in Part I. Like the industry projections 
presented earlier, the occupational projections pre- 
sented here assume an unemployment rate of 3 
percent in that year. 

Projections to 1975 and accompanying materials 
are presented for the nine broad occupational 
groups — professional, technical, and kindred 
workers; managers, officials ? and proprietors (ex- 
cept farm) ; clerical and kindred workers $ sales 
workers; craftsmen, foremen and kindred 
workers; operatives and kindred workers; laborers 
(except rarm and mine) ; service workers: 
and farmers and farm workers — and for a selected 
list of 28 detailed occupations. Statements on 
each occupation include discussions of past and 
projected manpower trends and a description of 
the factors expected to influence future require- 
ments. The final section of each statement 
presents a more detailed description of the impact 
of technological changes on the occupation. 

It should again be noted that the occupational 
projections which follow reflect requirements for 
workers in 1975 under the predicated assumptions, 
and are not meant to represent actual employment 
levels in 1975. Actual employment levels, of 
course, reflect the interaction of demand and 
supply. Since no attempt was made to assess the 
available supply for these occupations, the pro- 
jected numbers must be viewed as representing 
needs and not employment. 

Occupational Manpower Requirements in 1975 

Significant changes have taken place and can be 
expected to continue to take place in the occupa- 
tional structure of the U.S. labor force. One of 
the important changes of the post-World War II 
period, has been the much greater growth in the 
number of workers in white-collar and service oc- 
cupations as compared with manual workers, and 
especially the very large increase in the number 
and proportion of professional and high-level 
managerial workers. Employment of white- 
collar workers rose by more than one-half (54 per- 
cent) between 1947 and 1964, rising from less than 
20.2 million to more than 31.1 million. Employ- 
ment of service workers also rose substantially, 



growing from 6.0 million to 9.3 million, an in- 
crease of 55 percent. At the same time, employ- 
ment of blue-collar workers increased much less 
rapidly, increasing about 8 percent, from 23.6 mil- 
lion to 25.5 million. The number of farm workers 
actually declined, falling from 8.1 million in 1947 
to 4.4 million in 1964, a drop of 45 percent. (A 
more detailed discussion of employment trends in 
each of the broad occupational groups appears 
later in Part III.) 

There are many factors which influence the oc- 
cupational structure of the workforce. One of 
these maj or factors is technological change. Each 
industry has its own occupational pattern, and this 
occupational pattern has been and will continue 
to be heavily affected by new products and proc- 
esses, increases in the sizes of plants, type of busi- 
ness organization, and other technological devel- 
opments. A very important factor in the changes 
in the occupational structure of the economy is 
different rates of employment growth among in- 
dustries, resulting from such influences as shifts 
in the distribution of income and changing pat- 
terns of consumption. The effect of the industry 
requirements (presented in Part II of this report) 
upon occupational needs was calculated through 
the use of the Bureau’s occupation-industry 
matrix. Many other factors also affect the occupa- 
tional structure, including growth in population 
and its changing age distribution; government 
policy — relating, for example, to the size of the 
defense and space programs, and to expenditures 
for research and development ; institutional fac- 
tors, such as union-management relationships and 
practices, as in the case of the railroad industry; 
and the relative supply of persons in different oc- 
cupations and the substitution effect resulting 
from a shortage in one occupation and replacement 
by members of another, such as technicians for 
engineers. (A more comprehensive discussion of 
the factors influencing occupational employment 
appear s in Part IV. ) 

Taking into account these diverse factors, the 
projections developed for this report indicate an 
increase of nearly two-fifths for white-collar jobs. 
Among white-collar occupations, the most rapid 
increase in requirements will be for professional 
and technical workers, which may grow twice as 
rapidly (54 percent) as the average for all work- 
ers. Requirements for clerical workers are also 
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expected to increase rapidly, rising by nearly two- 
fifths, and sales workers, by nearly > one-third. 
Tlie demand for managers and officials is expected 
to rise somewhat more slowly, increasing less than 
one-fourth between 1964 and 1975. 

Requirements for blue-collar workers are ex- 
pected to rise by one-sixth between 1964 and 1975. 
Among the blue-collar workers, the most rapid 
increase in requirements will be for craftsmen, a 
rise of somewhat more than one-fourth, or about 
the average rate of increase for total employment 
as a whole. Requirements for operatives will in- 
crease more slowly, by about a seventh, and little 
change is expected in the demand for laborers. 

A more than one-fifth decline in requirements is 
anticipated for farmers and farm workers. 

As a result of these differential rates of growth, 
the occupational composition of the Nation’s em- 
ployment will be different in 1975 than it was in 
1964. The major changes will be in the propor- 
tions of professional and technical workers, serv- 
ice workers, and clerical workers, all of which are 
expected to rise significantly, and in the propor- 
tions of farm workers, operatives, and nonfarm 
laborers, which will decline as a proportion of 
total employment. The remaining occupational 
groups will be roughly the same proportion in 
1975 as they were in 1964. 

The next sections of Part III describe in more 
detail the trends and projections for the broad 
occupational groups, and for the selected group of 
detailed occupations. It should be noted that the 
discussions of past employment trends in these oc- 
cupations cover different periods of time. In the 



case of the broad occupational groups and a few 
occupations, data are available for many back 
years from the MontMy Report on the Labor 
Force. For other occupations, data are available 
only from the decennial Census of Population and 
are directly comparable only for 1950 and 1960; 
for still others, the only past data available are em- 
ployment estimates for recent years prepared by 
the Bureau of Labor Statistics. 

Table 2. Majob Occupational Gboups op Wobkebs, 
Actual 1964 Employment and Pbojected 1975 Requibe- 

MENTS 

[Number In thousands] 



Occupational group 


1964 

Employment 


Projected 

1975 

Requirements 


Per- 

cent 

change, 




Num- 

ber 


Per- 

cent 


Num- 

ber 


Per* 

cent 


1964-75 


Total, All occupational 












groups 


70^ 357 


1C0.0 


88,700 


100.0 


26 


White-collar workers 


31, 125 


44.2 


42,800 


48.3 


38 


Professional and technical 


8,550 


12.2 


13,200 


14.9 


54 


Managers, officials, and pro- 








prietors 

Clerical workers 


7,452 


10.6 


9,200 


10.4 


23 


10, 607 


15.2 


14, 600 


16.5 


37 


Sale3 workers 


4, 450 


6.3 


5,800 


6.5 


30 


Blue-collar workers 


25, 534 


36.3 


29,900 


33.7 


17 


Craftsmen and foremen 


8,986 


12.8 


11,400 


12.8 


27 


Operatives 


12, 924 


18.4 


14,800 


16.7 


15 


Nonfarm laborers 


3,624 


5.2 


3,700 


4.2 


0) 


Service workers 


9,256 


13,2 


12,600 


14.1 


35 


Farm workers 


4,444 


6.3 


3,500 


3.9 


-21 



* Less than 3 percent. 

Note: Projections assume a 3*percent level of unemployment In 1975. 
Percents do not add to totals due to rounding. 
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Professional, Technical, and Kindred Workers 



Employment Trends 

Employment of professional, technical, and 
kindred workers more than doubled between 1947 
and 1964, rising from about 3.8 million to over 
8.5 million. By 1975, manpower requirements for 
professional, technical, and kindred workers are 
expected to rise by more than one-half to 13.2 mil- 
lion. Employment requirements in this occupa- 
tional group are expected to continue to be stimu- 
lated by a growing demand for goods and services 
resulting from population growth and rising liv- 
ing standards. Other factors that are expected to 
stimulate employment requirements include in- 
creases in government and private expenditures 
for research and development, highways, public 
buildings, medical care, education, and a great 
variety of other goods and services. It is antici- 
pated that manpower needs will increase in prac- 
tically every professional and technical field — in- 
cluding teaching, counseling, the natural sciences, 
engineering, programing, the health professions, 
the social sciences, and social and welfare work — 
but the rate of increase is likely to differ among 
these occupational fields. 

Teaching, the largest profession, is expected to 
grow moderately to meet the needs of a rising 
school-age population and an expected increase in 
school attendance. The needs for elementary and 
secondary school teachers are expected to increase 
more slowly than for college and university 
teachers. 

In engineering and natural science occupations, 
employment requirements are expected to increase 
substantially by 1975. Increasecf requirements are 
anticipated not only to meet the general needs of 
our increasingly complex and technologically 
oriented economy, but also as a result of the Na- 
tion’s expanding research and development and 
technical assistance programs. Employment re- 
quirements for scientists are expected to grow 
faster than those for engineers. 

Employment requirements for technicians are 
expected to grow rapidly over the 1964-75 period. 
The increasing emphasis on improved utilization 
of professional scientists, engineers, physicians, 
and dentists, and the need to relieve these workers 
of tasks that can be performed by less highly 
trained persons have been, and will continue to be, 
a major factor underlying the increased require- 
ments for technicians. 



Employment requirements in health service oc- 
cupations are also expected to increase substan- 
tially. Among the factors underlying the ex- 
pected increase are rising health standards, 
expansion of prepaid insurance plans, increasing 
interest in preventive medicine and rehabilitation 
of the handicapped, and an increase in medical 
research on the causes and prevention of disease. 

Effects of Technological Developments on 
Future Employment 

Technological developments will have a differ- 
ent impact upon employment requirements in the 
various professional, technical, and kindred 
worker occupations. For some occupations, such 
as programers, technological developments are 
expected to increase employment requirements. 
In other occupations, such as nurses and teachers, 
technological innovations may change the charac- 
teristics of the job rather than significantly affect 
employment in the field. In still others, such as 
draftsmen, technological change may hold down 
the growth of the field. 

Employment in teaching is not expected to be 
affected significantly by changing . technology. 
Technological innovations, mainly in the form 
of television for mass instruction, and teaching 
machines designed to present information me- 
chanically and to test student responses to the ma- 
terials covered, are expected to Ibe used increas- 
ingly. These innovations most likely will not 
replace teachers but- rather will assist them 
in improving teaching standards and in dealing 
with larger-than-usual groups of students. In 
fact, technological innovations in teaching may 
actually provide additional employment oppor- 
tunities for workers in other occupations, such as 
writers, researchers, educational analysts, elec- 
tronic technicians, computer programers, and 
broadcast engineers. 

In engineering and the natural sciences, techno- 
logical progress is expected to create many new 
areas of work for scientists and engineers, thus 
helping to bring about much of the anticipated in- 
crease m manpower requirements. The increas- 
ingly complex and rapidly changing technology of 
industry, exemplified by numerically controlled 
machine tools and other automated machinery, will 
create a need for many new engineers. However, 
other new technological, developments, including 
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EMPLOYMENT OF PROFESSIONAL, TECHNICAL, 
AND KINDRED WORKERS, 1947-1964 

Employment 




such laborsaying devices as desk computers, will 
relieve scientists and engineers of some of their 
routine tasks. 

Technological advances in the economy as a 
whole also are expected to affect favorably the 
employment requirements for technicians. The 
increasing complexity of industrial products, proc- 
esses, and machinery will create a need for addi- 
tional workers who have some basic scientific and 
technical knowledge. The introduction of labor- 
saving equipment will somewhat offset this overall 
increase in needs in certain areas of work. For 
example, new automatic laboratory equipment 
may reduce the need for engineering, chemical, or 
physics technicians who perform routine but time- 
consuming laboratory tests. However, even the 
impact of these machines may be offset to some 
extent by the increased need for technicians to 
operate, maintain, and repair them, as well as to 
assist scientists and engineers in their development. 



The anticipated rapid increase in requirements 
for programers will continue to be largely created 
by technological developments. As the fields of 
application for computers increase with improved 
and faster machines, growing numbers of program- 
ers will be needed to perform such varied assign- 
ments as keeping inventories, controlling produc- 
tion machinery in factories, making long-range 
weather forecasts, and analyzing air traffic pat- 
terns. 

In the health field, the introduction of new tech- 
nology is expected to result in the need for addi- 
tional workers and in the creation of new occupa- 
tions. Technological developments are expected 
to be most significant in hospitals, where more spe- 
cialized medical technologists, medical X-ray tech- 
nicians, medical and laboratory technicians, and 
similar types of workers will be needed to help 
operate new and complex medical electronic equip- 
ment, such as devices that automate blood testing, 
electronic flowmeters regulating the flow of blood 
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during heart-lung operations, physiological moni- 
toring equipment, and electronic microscopes. In 
most cases, the reason for the introduction of this 
new equipment is to improve medical care, rather 
than replace medical personnel. These technologi- 
cal developments may, however, limit slightly the 
growth in requirements for nurses, who formerly 
performed some of these functions, but, in general, 
the major impact on nurses will be to relieve them 
of routine tasks and permit them to spend more 



time in other types of work, thereby creating a 
change in the nature of their work more than 
affecting their employment requirements. 

The following illustrative statements cover the 
employment trends and impact of technology for 
these occupations within the professional, techni- 
cal, and kindred worker group : accountants, chem- 
ists, draftsmen, engineers, engineering and science 
technicians, physicians, registered professional 
nurses, and teachers. 



Accountants 



Employment Trends 

Employment of accountants is estimated to have 
increased from 304,000 in 1950 to 440,000 in 1964. 
This increase resulted from a number of factors, 
including (1) greater use of accounting informa- 
tion in business management; (2) complex and 
changing tax systems; (3) growth in size and 
number of businesses; (4) increasing use of ac- 
counting services by small businesses; and (5) im- 
proved internal management of expanding gov- 
ernment affairs. 

An estimated one-third of all accountants work 
in independent accounting firms as proprietors, 
partners, or employees; about 10 percent work for 
Federal, State, or local government agencies ; and 
the remainder are employees of business and in- 
dustrial firms other than independent accounting 
firms. 

Employment requirements for accountants are 
expected to rise by over 30 percent between 1964 
and 1975, to about 565,000. The projected increase 
in requirements for accountants is based upon a 
continuation of the factors operating in the past. 
In addition, several new developments are expected 
to stimulate the demand for these workers. For 
example, growth of the number and activities of 
nonprofit institutions — charitable, health, and wel- 
fare organizations; pension and welfare funds; 
labor unions; educational institutions; churches; 



and clubs — may result in more financial reporting 
and the need for more accountants. Also, foreign 
investment and trade are expected to expand, pro- 
viding additional employment requirements for 
accountants. 

Effects of Technological Developments on 
Future Employment 

The computer is expected to have a major ef- 
fect on the accounting profession. Electronic data 
processing systems are expected to be used more 
and more, and manual bookkeeping and the man- 
ual preparation of trial balances, financial state- 
ments, and simple tax returns may be reduced. 
Computers can do this work faster and cheaper 
than people, and, as a result, the need for junior 
accounts who do lower level accounting work may 
be reduced or eliminated. On the other hand, 
computers provide vast quantities of data on re- 
ceivables, sales, inventory, operating ratios, etc., 
which will require additional accountants to 
analyze. In larger companies, the computer is ex- 
pected to bring about radical changes in informa- 
tion systems and decisionmaking processes. As 
the number of “total” information systems rise, 
additional highly trained accountants will be 
required to prepare, administer, and analyze the 
output of these systems. 



Chemists 



Employment Trends 

Employment of chemists increased from an 
estimated 75,000 in 1950 to about 120,000 in 1964. 
One of the major factors underlying this rapid 
increase was the sharp growth in demand for 
products of industries that employ large numbers 
of chemists, particular^ the chemicals and related 
products industry. (See statement on chemicals 
industry in Part II.) Increases in expenditures 

219 — 206 — 66 10 



for research and development, in which nearly 
one-half of all chemists work, was another major 
factor in the employment growth of chemists. In 
addition, scientific discoveries in chemistry and 
other sciences opened whole new areas of 
employment for these workers, including plastics, 
rocket fuels, and a whole host of drugs and 
pharmaceuticals. 

Chemistry is the largest natural science occupa- 
tion, making up almost one-third of the total. 
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Approximately three-fourths of all chemists were 
employed by private industry in 1964. The 
major industrial employer is the chemical manu- 
facturing industry, which employs more than two- 
fifths of all chemists in private industry. Other 
manufacturing industries employing relatively 
large numbers of chemists are food, petroleum, 
electrical equipment, paper, and primary metals. 

Significant numbers of chemists also are em- 
ployed in wholesale and retail trade, by distribu- 
tors of chemical, food, and petroleum products. 
Another relatively large group is employed by 
independent laboratories and research institutes 
providing consulting services. 

Many chemists are employed in colleges and 
universities. Although most of these chemists 
teach, some work full or part time in research and 
development activities. Sizable numbers of chem- 
ists are employed by the government, primarily 
Federal Government agencies. 

Employment requirements for chemists are ex- 
pected to rise by more than three-fifths between 
1964 and 1975, from 120,000 to nearly 200,000. 
Underlying the anticipated increase in the demand 
for chemists will be continued growth in expendi- 
tures for research and development. Such ex- 
penditures have increased very rapidly in recent 
years, and it is likely that they will continue to 
rise through the mid-1970’s, although less rapidly 
than in the past decade. The growth in research 
and development expenditures is expected to result 
not only in the expansion of existing fields of 
work, but also in the creation of new types of work. 
For example, the discovery of new synthetic mate- 
rials (such as acrylic fibers) has created a demand 
for chemists to develop uses for the new material. 
Other important factors underlying the expected 
increase in employment requirements for chemists 
include the growing demand for the products of 



industries that are major employers of chemists, 
especially for such products as plastics, synthetic 
fibers, drugs, fertilizers, and high energy fuels for 
missiles and rockets; the growing complexity of 
chemical products and the processes required to 
produce them; and the increased demands of a 
growing population for improved products such 
as better drugs. 

Effects of Technological Developments on 
Future Employment 

The development of laborsaving laboratory ap- 
paratus will tend to limit growth in employment 
requirements for chemists who do routine analysis 
and testing. For example, hydrocarbons can now 
be analyzed at high speeds through the use of gas 
chromotographs ; and the amount of heat in a sub- 
stance can be measured automatically by calorim- 
eters. These instruments not only reduce the 
possibility of human error, but also produce re- 
sults in a much shorter length of time. The major 
effect of such new equipment will be to free the 
chemist from routine testing, allowing him to de- 
vote more time to complex research and develop- 
ment work. 

On the other hand, technological advancements 
both in the field of chemistry and in the economy 
as a whole will be a major factor contributing to 
the overall increase in employment requirements 
for chemists. Technological developments result- 
ing from scientific advancements in such fields as 
nuclear energy and space exploration will increase 
the demand for chemists to develop new processes 
and products. For example, recent advancements 
in space exploration have created a need for chem- 
ists to develop more powerful rocket fuels, space 
foods, and waste disposal systems. 



Draftsmen 



Employment Trends 

Employment of draftsmen more than doubled 
between 1950 and 1964, rising from about 125,000 
to 260,000. The rapid growth in demand for the 
products of the durable goods industries, which 
employ large numbers of draftsmen, was a major 
factor underlying this increase. Another factor 
that contributed to employment growth was the 
large increase in the number of complex technical 
products requiring extensive plans and exact 
drawings in order to be produced. In addition, 
the rapid growth in other areas of work requiring 
large numbers of draftsmen — such as research and 
development, space exploration, and defense activ- 
ities — was a major factor underlying the increase 
in employment over the 1950 to 1964 period. 



The large majority of draftsmen — about 9 out 
of 10 — are employed in private industry. The 
manufacturing industries that employ the largest 
numbers of draftsmen are the machinery, electri- 
cal equipment, fabricated metal, products, and 
transportation equipment industries. Nonmanu- 
facturing industries employing large numbers of 
draftsmen are engineering and architectural serv- 
ices, and construction. 

Employment requirements for draftsmen are 
expected to increase by about two-fifths between 
1964 and 1975, rising from 260 ? 000 to about 
375,000. However, this projected increase repre- 
sents a significant slowing down of the rate of 
increase of the past decade and a half. 

Among the factors underlying this projected 
growth is the continued expansion of industries 
employing large numbers of draftsmen. Require- 
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ments for draftsmen also are expected to rise as 
a result of the increasingly complex design prob- 
lems of modern products and processes. Further- 
more, as engineering and scientific occupations 
grow, more draftsmen will be needed as support 
personnel. 

Effects of Technological Developments on 
Future Employment 

Technological innovations will limit to some ex- 
tent the increase in employment requirements for 
draftsmen generated by an increasing demand for 
drafting services. The major effect of laborsav- 
ing technological innovations in drafting will be 
on routine work such as tracing, rather than in the 
more complex design work. 

Laborsaving technical innovations, such as new 
equipment for photoreproduction of drawings 
and electronic drafting, will eliminate some of the 



draftsman’s time-consuming routine work. Draft- 
ing time also will be reduced because of the in- 
creasing use of new types of drafting paper that 
can be erased a number of times, thereby reducing 
the n^d to redraw an entire plan when design 
changes are made. Furthermore, computers have 
been developed that can interpret the engineers’ 
specifications, design the product, and produce de- 
tailed lists describing materials needed to pro- 
duce the object. 

The use of laborsaving technological innova- 
tions is not expected to seriously limit growth in 
employment requirements for draftsmen over the 
next decade. Automatic drafting equipment is 
not yet available for use in the development of 
complicated drawings such as those in the field of 
electronics. Furthermore, computers and elec- 
tronic plotting machines are very expensive ; con- 
version costs are high; and integration of new 
machines with existing systems is difficult. 



Engineering and Science Technicians 



Employment Trends 

Employment of engineering and science tech- 
nicians (excluding draftsmen and surveyors) in- 
creased from about 450,000 in 1960 to 620,000 in 
mid-1964. The rapid growth in demand for prod- 
ucts of industries that employ large numbers of 
technicians was a major factor underlying this 
increase. Another factor that contributed to the 
employment growth of technicians was the great 
increase in expenditures in areas of work requir- 
ing large numbers of technicians, such as research 
and development, defense, and space exploration. 
The increasing complexity of industrial products 
and processes also created a demand for more tech- 
nically trained personnel. 

Engineering and science technicians accounted 
for about 7 percent of all professional, technical, 
and kindred workers in 1964. About three-fourths 
of all technicians were employed by private indus- 
try. Large numbers were employed in the elec- 
trical equipment, machinery, chemical, aircraft 
and parts industries and miscellaneous business 
services industries. In mid-1964, the Federal 
Government employed approximately 75,000 en- 
gineering and science technicians. State and local 
governments employed another 60,000. 

Employment requirements for engineering and 
science technicians are expected to increase by 
about two-thirds between 1964 and 1975, to more 
than 1,000,000. Among the factors underlying the 
increase in requirements for technicians will be the 
continued expansion of industries employing large 
numbers of technicians. It is also anticipated 
that the services of technicians will be used more 



extensively than in the past, as. employers, become 
aware that they can better utilize scientists and 
engineers by supplying them with additional sup- 
port personnel. As products a:id the methods by 
which they are manufactured become more com- 
plex, increasing numbers of technicians will be re- 
quired to assist engineers in such activities as pro- 
duction planning, maintaining liaison between 
production and engineering departments, and 
teclmical sales work. The anticipated growth in 
research and development expenditures is another 
factor underlying the expected increase in demand 
for engineering and science technicians.. Such ex- 
penditures are expected to continue to rise through 
the mid-1970’s, although less rapidly than they 
did in the past. 

Expenditures for the defense and space pro- 
grams also are of great importance to the demand 
for technical personnel. The level of such expen- 
ditures is not expected to change substantially in 
the years ahead, and, therefore, the demand for 
technicians in defense- and space-related work is 
not expected to change significantly. If the levels 
of such expenditures change substantially, how- 
ever, the employment of engineering and science 
technicians would be affected accordingly. 

Effects of Technological Developments on 
Future Employment 

Technological innovations such as automatic 
laboratory equipment are expected to replace some 
types of technicians and increase the need for oth- 
ers during the years ahead. For example, the in- 
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troduction of equipment such as Ph meters, cal- 
orimeters, spectrographs, and automatic analytical 
instruments may eliminate the need for technicians 
who perform routine repetitive experiments. 
However, other technicians will be required to op- 
erate and maintain this equipment, as well as 
assist in its development. Thus, much of the re- 
duction in employment requirements for techni- 
cians resulting, from technological change may be 
offset by the increase in requirements generated 
by the use of new equipment. 

Technological developments resulting from sci- 
entific advancements also will create .many new 
areas of employment for technicians in research 



and development work. For example, electronic 
technicians will be needed to assist space engineers 
in developing instruments that will operate in the 
extreme conditions of outer space. The employ- 
ment of technicians also should increase as a result 
of the need to operate and repair this new and more 
complex equipment. Furthermore, the introduc- 
tion of some new equipment will likely create 
whole new areas of work for technicians. For ex- 
ample, the electron microscope may. create an 
increased den and for technicians to assist research 
scientists and engineers in the area of biochemistry 
and in the development work resulting from the 
research. 



Engineers 



Employment Trends 

Employment of engineers increased more than 
80 percent between 1950 and 1964, rising from an 
estimated 535,000 to about 975,000. One major 
factor in this increase has been the rapid growth 
in demand for products of industries employing 
large numbers of engineers. These industries in- 
clude electrical equipment, machinery, aircraft and 
parts, and instruments. Many new scientific dis- 
coveries have resulted in new areas of work for 
engineers, such as nuclear energy, space explora- 
tion, and computer technology. Engineering time 
required to. develop and produce products has in- 
creased, mainly because ox the growing complexity 
of industrial products and production processes. 
Growth of Federal expenditures in areas of work 
requiring large numbers of engineers — including 
research and development activities — also has been 
a factor stimulating requirements for these 
workers. 

Engineering is the second largest professional 
occupation, exceeded in size only dv teaching; for 
men it is the largest profession. Manufacturing 
industries employ the largest number of engi- 
neers — more than one-half of all engineers in 1964. 
The manufacturing industries employing the larg- 
est number of these workers were the electrical 
equipment, aircraft and parts, machinery, ord- 
nance, chemicals, instruments, primary metals, and 
fabricated metal products industries. About one- 
fourth of the engineers were employed in nonman- 
ufacturing industries, primarily in the construc- 
tion,. public utilities, engineering and architectural 
services, and business and management consulting 
service industries. 

Federal, State, and local governments employed 
approximately 140,000 engineers in 1964; about 
half of these engineers worked for the Federal 
Government. Educational institutions employed 
about 30,000 engineers in research as well as in 



teaching positions. A small number, were em- 
ployed by nonprofit research organizations. 

Employment requirements for engineers are ex- 
pected to rise by more than half Detween 1.964 
and 1975, rising from 975,000 to nearly 1.5 million. 
Among the factors expected to bring about the 
anticipated increase in demand for engineers are 
rising population, higher levels of income, and 
capital investment, which will result in expansion 
of industry to meet the demand for additional 
goods and services. Another factor that should 
load to an increase in the demand for engineers is 
the expected continued growth of expenditures for 
research and development. Such expenditures in- 
creased, very rapidly in recent years, and it is likely 
they will continue to rise through the mid-1970’s, 
although less rapidly than in recent . years. 
Growth in research and development activities will 
result both in the expansion of existing areas of 
work, and in the creation of new ones, espe- 
cially in the fields of automated machinery and 
computers. Engineers are and will continue to 
be in the forefront of automation and technological 
change, and the growing automation and mechani- 
zation of industry will require large numbers of 
engineers to plan, develop, and. build the proc- 
essing machinery and equipment involved. 

Because a large proportion of all engineers are 
engaged in defense and related work (estimated 
at about, cne-fourth of the total in 1964) , the mag- 
nitude of future expenditures for defense and 
space programs will be important in determining 
the overall level of demand for engineers. 

Effects of Technological Developments on 
Future Employment 

Technological developments in the economy as 
a whole are expected to be a major factor con- 
tributing to the expected increase in employment 
requirements for engineers. Technological ad- 
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vancements resulting from scientific discoveries in 
such fields as computer technology, nuclear energy, 
and space technology will create many new areas 
of employment for engineers in development work. 
For example, in the field of space technology, addi- 
tional engineers will be needed to design electronic 
instruments capable of withstanding conditions 
of outer space; in oceanography, engineers will 
be in demand to develop deep-diving maneuverable 
vehicles. The employment requirements for engi- 
neers also should increase as a result of the 
to supervise the operation of the new, increasingly 
complex products resulting from this development 
work. For example, the use of computers capable 
of regulating traffic (through automatically con- 
trolled traffic lights) is expected to lead to an in- 
crease in employment of traffic engineers capable 
of using these computers. However, such effects 
will be offset to some extent by the displacement 
of engineers who worked on traffic regulation be- 
fore the introduction of computers. 

The rapid pace of technological change will 
result in more widespread use of engineers in ad- 
ministrative and managerial positions, as the in- 
creasing complexity of industrial processes creates 



the need for managers who can understand these 
processes. Furthermore, sales engineers will be 
required to discuss the technical aspects of a prod- 
uct or assist with its installation or use. 

Some technological developments may, however, 
have the effect of reducing the needs for engineers 
in some areas of work. For example, the develop- 
ment of automatic testing equipment will likely 
reduce the need for quality control engineers. 
However, other types of engineers will be needed 
to design the automatic testing equipment, to su- 
pervise its production, sell it, install it, and main- 
tain it. Thus, reduced employment requirements 
for engineers resulting from the introduction of 
labor-saving equipment probably will be offset 
by the increase in requirements generated by the 
development of the new equipment. 

Overall, the effects of changing technology will 
be to increase the need for engineers. Neverthe- 
less, some changes in the functions of engineers 
may result from technological developments. In 
the case of civil engineers, for example, much of 
the more routine computational work involved in 
designing a structure will be taken over by com- 
puters, leaving the engineer to concentrate on de- 
sign and development work. 



Physicians 



Employment Trends 

Employment of physicians increased by nearly 
one-third beween 1950 and .1964, rising from 
nearly 200,000 to about 26ft, 0G0. The steady in- 
crease in employment of physicians resulted pri- 
marily from the expansion in population, 
particularly of very old and very young people 
who need medical care most. The expansion of 
medical insurance coverage has increased the need 
for physicians, as has the increasing public in- 
terest in preventive medicine and the growing 
demand for medical services generated by the 
Nation’s rising standards of living and greater 
health consciousness. The growth in employment 
of physicians, however, was slowed by the limited 
capacity of medical schools. 

Over 175,000 physicians were engaged in private 
practice in 1964. About 35,000 were interns or 
residents in hospitals, and nearly 12,000 held reg- 
ular positions on hospital staffs. Approximately 
20,000 physicians were serving as commissioned 
officers in the Armed Forces or were employed in 
Federal Government agencies, chiefly in hospitals 
and clinics of the Veterans Administration and 
the Public Health Service. The remainder were 
employed in private industry, State and local 
government health departments, medical schools, 



research foundations, and professional orga- 
nizations. 

Employment of physicians is expected to rise 
by nearly 15 percent between 1964 and 1975. It is 
expected that the growth in requirements for these 
workers will be much greater, but employment 
growth over this period will be limited by the ca- 
pacity of medical schools. The factors underlying 
the expected increase in demand for the services of 
physicians include rising population, particularly 
in the old and young age groups ; advances in med- 
ical science, such as the transplantation of human 
organs, the implanting of artificial organs, and 
development of new drugs; extension of prepay- 
ment programs for medical care and hospitaliza- 
tion (including a program for the aged provided 
by the Social Security Amendments of 1965) ; crea- 
tion of community mental health centers under the 
Mental Retardation Facilities and Community 
Mental Health Centers Construction Act of 1963 ; 
and organization of regional health centers pro- 
vided by the Heart Disease, Cancer, and Stroke 
Amendments of 1965. The demand for doctors 
also will be stimulated by growth in the fields of 
public health, health rehabilitation, and industrial 
medicine, as well as by the need to conduct medical 
research and to teach in medical schools. 



»• * * 'V«Vk- 






mm* 



136 studies: outlook for technological change and employment 



Effects of Technological Developments on 
Future Employment 

Technological developments in the field of medi- 
cine are not expected to significantly affect the 
employment requirements for physicians. The 
overriding factor affecting employment require- 
ments is the expected increase in the need and 
ability to pay for medical and health services. In 
some areas of medical work, technological develop- 
ments will tend to accelerate the growth in em- 
ployment requirements. Among the technological 
innovations in the field of medicine that may in- 
crease the demand for physicians’ services are new 
surgical techniques such as transplants of organs 
and tissues; new equipment, such as heart-lung 
machines; and the development and application 



of new drugs. Many more people are expected to 
seeks physicians’ services as a result of the avail- 
ability of these new methods of treatment. 

Some technological innovations, however, may 
reduce slightly the growth in requirements for 
physicians. These include telemetry, a tech- 
nique that makes possible distant readings of 
physiological functions (the symptoms of patients 
at home may be sent to a computer for analysis and 
the results relayed to the physician) . In addition, 
the development of new vaccines and drugs will 
prevent, or limit the length of illnesses. In gen- 
eral, however, the impact of these new technologi- 
cal developments will ultimately enable physicians 
to spend more time in the treatment of other ill- 
nesses, thereby changing the pattern of physicians’ 
services. 



Registered Professional Nurses 



Employment Trends 

Employment of nurses increased by more than 
one-half between 1950 and 1961, rising from 375,- 
000 to 582,000. The major growth factor was the 
increase in demand for hospital and other medical 
and health services resulting from the expanding 
population, the extension of medical insurance 
coverage, the growing expenditures by industry 
and Government for medical care, and rising 
standards of living. 

Nursing is the largest profession in the health 
field. In 1961, about two-thirds of all nurses 
worked in hospitals and related institutions. 
More than 65,000 were private duty nurses who 
care for patients in hospitals and private homes, 
and about 17,000 were office nurses. Public health 
nurses in Government agencies, visiting nurse as- 
sociations, and clinics numbered over 37,000 ; nurse 
educators in nursing schools, more than 20,000; 
and occupational health nurses in industry, nearly 
19,000. Over 25,000 civilian nurses were em- 
ployed by the Federal Government, and about 
8,500 were serving as commissioned officers in the 
Armed Forces. Most of the remainder were staff 
members of professional nurse organizations or 
were employed by research organizations. 

Employment requirements for nurses are ex- 
pected to rise by almost 15 percent between 1961 
and 1975, to more than 830,000. Among the 
factors that are expected to contribute to the in- 
crease in demand for hospital and health services 
and, therefore, the need for nurses are: (1) A 
growing population with a greater proportion of 
very yoimg and old people, the age groups that 
need nursing care most; (2) rising standards of 
living; (3) growth in the number of persons cov- 



ered by hospital and medical insurance programs, 
including the program for the aged provided by 
the Social Security Amendments of 1965 ; (!) ex- 
pansion of medical services as a result of new 
medical techniques and drugs; and (5) the increas- 
ing. interest in preventive medicine. In addition, 
an increasing number of nurses will be needed for 
rehabilitation work with the mentally handi- 
capped, particularly in community health centers 
being established under the provisions of the Men- 
tal Retardation Facilities and Community Mental 
Health Centers Construction Act of 1963. 

Effects of Technological Developments on 
Future Employment 

< Technological developments are not expected to 
significantly affect growth in employment require- 
ments for nurses, but should affect their job 
characteristics. Some technological innovations 
will free nurses of many routine tasks, enabling 
nurses to devote more time to patients requiring 
special care. Other technological developments 
are expected to actually increase employment re- 
quirements for nurses by creating new areas of 
work. 

Technological developments that should in- 
crease the employment requirements for nurses in- 
clude the development and more widespread use 
of new drugs, medicines, and other treatments. 
Many more people are expected to seek medical 
help as a result of the availability of new methods 
of treatment, thereby creating a greater demand 
for nursing care. However, such effects of these 
developments will be offset to some extent by re- 
ductions in the periods of time patients are ill. 

The most significant technological developments 
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probably will take place in hospitals and related 
institutions, where new laborsaving equipment 
will tend to change the duties of nurses. Among 
the new developments are electronic monitoring 
devices that keep the nurse informed of a patient’s 
condition, for example, his pulse and heartbeat 
and whether he is awake or asleep. Other labor- 
saving developments include the use of computers 
to record ana analyze information about a pa- 
tient’s symptoms. Changes in hospital design and 



structure also will save time for nurses and enable 
them to provide better patient care. 

Laborsaving technological developments outside 
the hospital mclude the portable electrocardio- 
graph, which allows the nurse to take electro- 
cardiograms in patients’ homes and have them 
analyzed by a computer at a central health agency. 
Although this may reduce the time nurses spend 
with these patients, it probably will result in 
increased demand for such services. 



Teachers 



Employment Trends 

Employment of public and private school teach- 
ers combined increased from an estimated 1.3 
million in the 1954-55 school year to about 2.1 
million in 1964-65. This employment growth re- 
sulted primarily from a great increase in the 
school-age population. In addition, the number 
of young people of high school and college age 
attending school has mcreased in recent years. 
At the beginning of the 1964-65 school year, about 
53 million people — more than one-fourth of 
the country’s total population — were enrolled in 
the Nation’s schools and colleges, compared with 
about 35 million people in the 1954-55 school 
year. 

Teachers make up the largest group of profes- 
sional workers. In the 1964-65 academic year, 
more than half of all teachers were employed in 
elementary schools, more than a third in secondary 
schools, and about 10 percent in colleges and 
universities. 

Employment requirements for teachers are ex- 
ected to rise by almost a third during the 1965-75 
ecade, reaching about 2.7 million in the 1974-75 
school year. 72 The projected increase in require- 
ments for teachers is expected to result from con- 
tinued growth of the school-age population and 
increasing attendance rates at the high school and 
college levels. Between the 1964-65 and 1974-75 
academic years, enrollments are expected to in- 
crease by 8 percent in elementary schools, by 28 
percent in high schools and by over 75 percent in 



n For further information, see "A New Look at Manpower 
Needs in Teaching,” Occupational Outlook Quarterly, Bureau of 
Labor Statistics, May 1964, 



colleges and universities. School attendance rates 
will be increasing because of the greater ability 
and willingness on the part of parents to pay for 
higher education, because of growth in family in- 
comes j increasing availability of scholarships and 
part-time work; and increased expenditures for 
education provided for by recent Federal legisla- 
tion, including the Elementary and Secondary 
Education Act of 1965. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
have little effect on employment requirements for 
teachers through the mid-1970’s. Technology 
has made limited inroads in the field of education, 
primarily through the use of instructional tele- 
vision and teaching machines. Instructional tele- 
vision is used primarily as a teaching aid in school 
or college curricula for the presentation of tele- 
vised lessons. Teaching machines present infor- 
mation mechanically and test individual student 
responses to the materials covered. Even though 
both educational television and teaching machines 
are gaining in use, it is unlikely that they will 
have a significant effect on reducing the need for 
teachers. Such equipment will probably be used 
primarily to free teachers from many of their rou- 
tine tasks and give them more time for individual 
assistance to students, and for improved prepara- 
tion of lessons and teaching materials. As a re- 
sult, technological innovations will change the job 
content of teachers’ work more than it will affect 
overall employment requirements. 






Managers, Officials, and Proprietors (Except Farm) 



Employment Trends 

Employment of managers, officials, and propri- 
etors mcreased almost steadily between 1947 and 
1964, rising from 5.8 million to about 7.5 million. 
However, employment trends among the occupa- 
tion groups that make up this broad category 
varied sharply. 

Employment of salaried managers and officials 
including industrial traffic managers, personnel 
workers, public relations workers, and purchasing 
agents rose rapidly between 1957 and 1964 ; 73 
growing from about 3 million to about 4.3 mil- 
lion. The major reasons for this increase include 
the continuing growth in the size of business and 
i manufacturing firms and the ever-increiising com- 
: plexity of a wide variety of business functions. 
Technological developments also contributed to 
the employment growth, as an increasing number 
of technical managers were needed to perform 
such services as planning research and develop- 
ment programs, making policy decisions on the 
installation and use of automated machinery, and 
supervising automatic data-processing systems. 

The number of proprietors, on the other hand, 
declined during the 1957-64 period, from about 
3.7 million to about 3.2 million. The decrease in 
the number of proprietors resulted primarily from 
the replacement of small grocery and general 
stores and hand laundries (often run as family 
businesses) by supermarkets and large chains. 

Employment requirements for managers, of- 
ficials, and proprietors as a group are expected to 
rise by nearly one-fourth between 1964 and 1975, 
increasing from nearly 7.5 million to about 9.2 
million.. The major reason for this anticipated 
growth in requirements is the expected continuing 
increase in demand for goods and services result- 
ing from a growing population and rising living 
standards, and the continued increase in the num- 
ber and complexity of large business firms. As in 
the past, requirements for salaried managers and 
officials are likely to continue to increase sub- 
stantially during the next decade because of the 
increasing dependence on trained management 
specialists — buyers, department store heads, and 
purchasing agents— by ^business organizations and 
Government agencies. In addition, occupations, 
such as hospital administrator, are developing, 

t 78 Separate data on employment of salaried workers and Belf- 
t employed workers are not available for the years prior to 1957. 



which will probably absorb some management and 
planning functions currently performed by non- 
management personnel. 

Although the number of proprietors declined 
substantially in the past, the number is expected 
to be at roughly the 1964 level in 1975. The trend 
toward, formation of larger businesses is expected 
to continue to restrict the growth in the total num- 
ber of firms. In addition, the replacement of 
small grocery and general stores and hand 
laundries by supermarkets and large chains is ex- 
pected to continue, thus reducing the opportuni- 
ties for proprietors. However^ the greatest part 
of this shift from small proprietor-owned stores 
to larger businesses appears already, to have taken 
place, and as a result, the decline in the number 
of proprietors is expected, to be relatively small. 
Furthermore, offsetting this decline somewhat will 
be the expansion of ousiness opportunities for 
proprietors in small franchised owner-operated 
businesses in such fields as quick-service grocery 
stores, self-service laundries and drycleaning 
shops, hamburger and frozen custard drive-ins, 
dance studios, and slenderizing salons. As a re- 
sult of the diverse employment trends for salaried 
managers and officials, and proprietors, total re- 
quirements for this group may increase at about 
the same rate of increase as for all occupations — 
about one-fourth. 



Effects of Technological Developments on 
Future Employment 

Technological developments will have a differ- 
ent impact on employment requirements among 
the various occupations in the managers, officials, 
and proprietors category. The increasing use or 
computers in the processing of business and eco- 
nomic data and in the preparation of accounting 
and other business reports may limit somewhat 
the growth in demand for some middle-manage- 
ment positions. On the other hand, it is antici- 
pated that technological advances will create a 
need for a growing number of technical managers 
and officials to perform such technical functions 
as planning scientific and engineering research 
pro]ects for the development of new products and 
processes, supervising automatic data-processing 
systems, and training workers in new skills needed 
for new, complex machinery and techniques. 
Additional management personnel will also be 
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needed to analyze the vast amounts of data fur- 
nished by data-processing equipment and to pro- 
vide assistance to top policymaking officials. 
However, employment requirements for other 



types of managers and officials, such as advertis- 
ing workers and public relations workers, 
will not be as directly affected by technological 
developments. 
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Clerical and Kindred Workers 
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Employment Trends 

Employment of clerical and kindred workers in- 
creased almost steadily between 1947 and 1964, 
rising from 7.2 million to almost 10.7 million, or 
48 percent. This rapid increase in employment of 
clerical workers reflects not only the growth of 
the economy, but also growth m size and com- 
plexity of modem business organizations and 
government. 

The rapid increase in amount of communications 
conducted through mail, telephone, and telegraph 
has also brought about a need for more clerical 
workers. 

Clerical and kindred workers compri se the larg- 
est group of white-collar workers. More than 50 
percent of all clerical and kindred workers are 
employed in manufacturing, wholesale and retail 
trade, and public administration. Large num- 



bers also are employed in insurance companies, 
finance and real estate firms, educational institu- 
tions, and profession 1 service organizations. 

Employment requirements for clerical and kin- 
dred workers are expected to increase by more than 
one-third during the 1964-75 period, rising from 
10.7 million to 14.6 million. Many new positions 
are expected to open up as the industries employ- 
ing large numbers of clerical workers — such as 
banks and insurance companies, wholesale and re- 
tail trade establishments, manufacturing firms and 
government offices — continue to expand. The 
trend in retail stores toward transferring to cleri- 
cal workers functions that were formerly per- 
formed by sales personnel will tend to increase 
the employment requirements for clerical workers. 
Furthermore, the continued increase in size and 
complexity of modem business organizations will 
help to increase the demand for clerical workers. 
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Effects of Technological Developments on 
Future Employment 

Technological developments are expected to limit 
growth in employment requirements for clerical 
workers. The use of electronic computers, book- 
keeping and calculating machines, and other me- 
chanical devices for the purpose of processing 
routine and repetitive work is expected to result 
in substantial reductions in the number of clerks 
employed in routine jobs such as filing, sorting 
bank checks, making up payrolls, keeping track of 
inventories, and billing customers. On the other 



hand, the laborsaving advantages of these innova- 
tions will be offset to some extent by growing re- 
quirements for machine operators. 

Growth in the requirements for secretaries, re- 
ceptionists, and other clerical workers whose duties 
require initiative, judgment, and contact with the 

E ublic is not expectea to be significantly affected 
y technological innovations. 

The following statements describe the employ- 
ment trends ana outlook for selected occupations 
in the clerical and kindred worker occupational 

g roups: stenographers, secretaries, and typists; 

ookkeeping workers ; and office machine 
operators. 



Bookkeeping Workers 



Employment Trends 

Employment of bookkeeping workers increased 
from about 725,000 in 1950 to an estimated 1.1 
million in 1964, or by 55 percent. This increase 
resulted primarily from expansion of economic 
activity and growth in the complexity of modern 
business, which tended to increase bookkeeping 
activity. 

Bookkeeping workers are found in all indus- 
tries. About 25 percent were employed by retail 
establishments and almost 20 percent by manu- 
facturing firms in 1964. Banking and audit agen- 
cies employed more than 12 percent of the total, 
and wholesale trade establishments, over 10 per- 
cent. 

Over the next decade, employment requirements 
for bookkeeping workers are expected to increase 
more slowly than they did during the 1950-64 
period, primarily as a result of the increasing use 
of laborsaving technological innovations. Never- 
theless, by 1975, employment needs for these work- 
ers may reach 1.4 million, 25 percent above the 
number employed in 1964. The increasing use of 
laborsaving technological innovations will limit 
the requirements for workers performing the more 
routine bookkeeping tasks, but there will continue 
to be many opportunities for bookkeepers capable 
of assuming responsibility for a full set of books. 

Effects of Technological Developments on 
Future Employment 

The increasing use of automatic data-processing 
and other mechanized bookkeeping operations is 
expected to limit growth in employment require- 



ments for bookkeeping workers. Many types of 
machines, including posting machines, punchcard 
machines, and electronic computers, can process ac- 
counting and bookkeeping data more accurately, 
rapidly, and cheaply than it can be done manually. 
Electronic data-processing machines are expected 
to be used by more and more establishments for 
accounting and bookkeeping work ; although the 
application of such equipment will remain far 
from universal. The feasibility of mechaniz- 
ing an accounting function depends upon the 
cost saving, speed, or accuracy of a machine 
as compared with conventional methods, and 
many companies probably will not have the capi- 
tal or volume of work necessary for automation. 
Furthermore, some firms will continue to combine 
electronic data-processing equipment with conven- 
tional equipment in their accounting operations. 
Even in companies that install electronic data- 
processing equipment, bookkeepers who did rou- 
tine clerical posting before the machines were 
installed are not expected to be displaced to any 
great extent, since the bookkeeping demands of 
many firms will continue to grow, creating an in- 
creasing need for workers to prepare the inputs 
for the equipment and to prepare the additional 
reports made possible by using this equipment. 

Electronic data-processing equipment is ex- 
pected to be applied to an increasing number of 
recordkeeping functions in the decade ahead. For 
example, in banks the use of data-processing sys- 
tems to sort checks by reading magnetized num- 
bers, to credit individual accounts with deposits, 
and to subtract withdrawals is expected to expand 
sharply. In warehousing, computers are expected 
to be used increasingly to prepare daily inventory 
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reports. Current developments also point to the 
increasing use of independent computer centers 
that offer data-processing services to the business 



community in general. Also, the size and cost of 
data-processing units are expected to be reduced, 
thus putting them within reach of small firms. 



Office Machine Operators 



Employment Trends 

Employment of office machine operators (ex- 
cluding typists) increased from an estimated 
142,000 in 1950 to about 420,000 in 1964. Al- 
though the growing use of electronic computers 
limited the growth in requirements for operators 
of conventional office machines, it resulted in a 
rapid increase in the employment of operators of 
computers and auxiliary equipment. The major 
reason for the employment growth was a tremen- 
dous increase in the paperwork requirements of an 
expanding economy and growth in the size and 
complexity of modem busmess. 

Office machine operators are employed mainly in 
firms with sizable recordkeeping requirements. 
Roughly one-third of all office machine operators 
work for manufacturing companies. Other large 
groups work for banks and insurance companies, 
government agencies, wholesale and retail firms, 
and transportation and public utility companies. 
Some office machine operators are employed in 
“service centers,” agencies that contract to nandle 
such tasks as preparing monthly bills and mailing 
circulars to lists of prospective customers. 

Employment requirements for office machine 
operators are expected to more than double be- 
tween 1964 and 1975, to about 900,000 workers. 
The projected increase in employment of office 
machine operators is based on continued growth of 
recordkeeping requirements in both the public and 
private sectors of the economy. Such large em- 
ployers of office machine operators as manufactur- 
ing, insurance, and banking firms are expected to 
experience significant increases in paperwork vol- 
ume, as both their volume of sales and number of 
customers continue to grow. 



Effects of Technological Developments on 
Future Employment 

Although employment requirements for office 
machine operators are expected to increase rapidly 
in the years ahead, technological developments are 
expected to limit growth in employment require- 
ments for operators of certain types of office ma- 
chines. The spread of automated recordkeeping 
processes may displace some tabulating and Tbill- 
mg machine operators, since electronic computers 
generally perform these functions more efficiently, 
in addition, as automatic reading devices become 
a more common component of computer systems, 
requirements for keypunch operators to prepare 
material for use in computers may be adversely 
affected. 

As more sophisticated computer systems are in- 
troduced in the future, the number of computer 
and auxiliary equipment operators needed per- 
machine may decline. However, the spread of 
computer service centers and increasing use of 
time sharing, which will enable many firms to gain 
access to automated recordkeeping procedures for 
the first time, along with the increased applications 
of computers to more varied functions, should re- 
sult in a rapid overall increase in the employment 
of computer operating personnel. 

Furthermore, advances in interoffice communica- 
tions and electronic computer technology Should 
enable many large private firms and government 
agencies to consolidate recordkeeping functions 
at a central location; reducing requirements for 
office machine operators in many small branch 
offices without a corresponding increase in require- 
ments for such workers in the central offices. 



Stenographers, Secretaries, and Typists 



Employment Trends 

Employment of stenographers, secretaries, and 
typists increased by more than two-thirds between 
1950 and 1964, rising from nearly 1.6 million to 
about 2.7 million. Expansion of economic activity 
and growth in the complexity of modem business 
tended to increase the volume of paperwork and, 
thus, employment requirements for these workers. 



Stenographers, secretaries, and typists represent 
the largest group of clerical and kindred workers. 
Workers in this field are employed by public and 
private organizations of every size and type. 
Particularly large numbers work in manufactur- 
ing firms, government agencies, schools and col- 
leges, banks, and insurance companies. 

Employment requirements for stenographers, 
secretaries, and typists are expected to increase 
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by more than one-third during the 1964^75 period, 
rising from the 2.7 million employed in 1964 to 
approximately 3.7 million in 1975. This projected 
increase in requirements will result from the con- 
tinued expansion of general economic activity and, 
in particular^ the continued rapid expansion of 
those industries employing large numbers of cleri- 
cal personnel, such as finance, insurance, real 
estate, and banking. Furthermore, as modem 
business organizations continue to grow in size 
and complexity, the volume of paperwork also is 
expected to expand. 



Effects of Technological Developments on 
Future Employment 

Technological developments are not expected to 
limit significantly growth in employment require- 
ments for stenographers, secretaries, and typists 
as a group during the decade ahead. However, 
the increased use of duplicating machines, Flexo- 
writers, dictating machines, and other mechanical 
equipment is expected to increase output per em- 
ployee, particularly of workers who perform the 
more routine tasks. 



Sales Workers 



Employment Trends 

Employment of sales workers increased nearly 
one-third between 1947 and 1964, rising from about 
3.4 million to nearly 4.5 million.* Increased sales 
of many products, owing to rapid population 
growth, new product development, business expan- 
sion ? and rising income levels, was the major reason 
for increased employment of sales workers. Em- 
ployment in some types of sales work increased 
much faster than in others. . Among the large sales 
occupations that had particularly rapid growth 
are real estate salesmen, insurance agents, manu- 
facturers’ salesmen, and wholesale salesmen. The 
smaller sales occupations of demonstrator, stock 
and bond salesman, and house-to-house salesman 
also increased rapidly. Among the slowest grow- 
ing sales occupations were retail sales workers; 
however, these workers remain the largest group 
of sales workers. 

The sales worker occupational group represented 
slightly more than 6 percent of all employed per- 
sons in 1964. About one-fourth were part-time 
employees who worked less than a 35-hour week. 
Women accounted for almost 40 percent of all 
sales workers and were employed primarily in 
retail stores. 

Employment requirements for sales workers are 
expected to rise by about thirty percent between 
1964 and 1975, to about 5.8 million, a faster rate 
of growth than has occurred in recent years. 
Among the major factors that will contribute to 
this employment increase are growth of popula- 
tion ana increases in disposable personal income, 
which will result in a rising demand for goods 
and services. In addition, employment prospects 
in a variety of sales occupations will be further 
enhanced by the expected increase in residential 
and commercial construction and urban renewal 



(real estate agents) ; continued extension of such 
laws as workman’s compensation and automobile 
liability insurance (insurance salesmen) ; and the 
trend for stores in metropolitan areas to remain 
open longer (retail salespersons). However, in 
recent years, many stores, such as variety stores, 
large supermarkets, and department stores have 
replaced sales workers with self-service and check- 
out counters, and this trend is expected to con- 
tinue,^ but at a slower rate than in recent years. 
In addition, vending machines are expected to 
provide an increasing variety of goods once han- 
dled by sales workers. 

Effects of Technological Developments on 
Future Employment 

The person-to-person contact usually required 
in most sales occupations, limits the impact of 
labor-saving technological innovations on employ- 
ment requirements. For some sales occupations, 
technological innovations will primarily affect job 
duties. 

The areas of sales work most susceptible to tech- 
nological displacement are those for which little 
training is required (e.g., the activities of a sales- 
girl waiting on people m a variety store) and for 
which self-service procedures or vending devices 
may be substituted easily. The growth in em- 
ployment requirements for salesmen dealing in 
specialized or technical services and products 
could be limited somewhat through the wide- 
spread use of improved communications systems 
(including computerized information systems) be- 
tween branch and home offices. Such systems 
would facilitate information retrieval for the sales- 
man confronted with questions or problems con- 
cerning specialized equipment, thus allowing him 
more actual sales time. 
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EMPLOYMENT OF SALES WORKERS, 1947-1964 
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Craftsmen, Foremen, and Kindred Workers (Skilled Workers) 



Employment Trends 

Employment of craftsmen, foremen, and kin- 
dred workers rose from less than 7.8 million in 
1947 to nearly 9 million in 1964, and an increase 
of approximately 15 percent. Employment in- 
creased relatively rapidly in the early years of 
the period, reaching 8.4 million in 1951, but dur- 
ing the 1951-62 period changed only slightly, 
fluctuating between 8.3 and 8.7 million. In 1963, 
however, employment increased sharply to 8.9 
million and in 1964, the nearly 9 million craftsmen 
represented the highest number ever employed 
in the United States. 

More than half of all skilled workers were em- 
ployed in two occupational groups in 1964 — 
building trades (29 percent) and mechanics and 
repairmen (25 percent). There were more than 

800.000 carpenters and about 750,000 automotive 
mechanics. Other skilled occupations, that had 
over 100,000 workers each, included electrician, 
painter, machinist, plumber and pipefitter, sta- 
tionary engineer, operating engineer, bricklayer, 
compositor and typesetter, appliance serviceman, 
baker, and industrial machinery repairman. 
Many skilled occupations, however, had fewer than 

20.000 workers each; for example, electrotyper, 
blacksmith, and glazier. 

Although skilled workers are employed in al- 
most every division of industry, more than half 
are employed in manufacturing and construction. 
M 9 re than three-fourths of all craftsmen work for 
private employers; others are self-omployed or 
work for Federal, State, or local governments. 
The building trades, as a group, have a fairly large 
percentage of self employed workers. 

Employment trends during the post-World War 
II period varied sharply among the individual 
skilled occupations. For example, although con- 
struction activity increased during this period, em- 
ployment of carpenters declined slightly, primar- 
ily as a result of growing use of prefabricated 
building components and the increasing efficiency 
of tools and equipment. In many railroad occu- 
pations, such as locomotive engineers, firemen, and 
railroad and car shop mechanics and inspectors, 
employment decreased significantly because of the 
decline in railroad traffic (particularly passenger 
traffic) and the introduction of laborsaving tech- 
nological innovations such as the diesel-electric 



locomotive, welded rails, automatic car-weighing 
devices, and specialized maintenance equipment. 
Furriers, a very specialized occupation, suffered 
a sharp decline (70 percent) as the demand for 
natural furs fell drastically. 

Many skilled occupations, on the other hand, in- 
creased in numbers during the postwar period. 
For instance, rapid increases in highway construc- 
tion and the use of large, powerful excavating and 
grading road machinery resulted in a 55-percent 
increase in the number of operating engineers dur- 
ing the 1950-60 period. Increases in construction 
activity, including roads, buildings, and repairs, 
also resulted in significant employment gains for 
cement and concrete finishers (38 percent), con- 
struction foremen (65 percent), construction in- 
spectors (85 percent), and structural metal work- 
ers (18 percent). Significant er/ * vment gains 
also were recorded for airplane rnt. -ianics and re- 
pairmen (62 percent), manufacturing foremen 
(46 percent), and tool and die makers (20 per- 
cent), primarily because of increasing business 
activity. 

Employment requirements for craftsmen, fore- 
men, and kindred workers are expected to rise by 
about one-fourth between 1964 and 1975, increas- 
ing from 9 million to 11.4 million. Industrial 
growth and increasing business activity are the 
major factors expected to increase the need for 
skilled workers. 

As in the past, rates of employment growth will 
differ considerably among the skilled occupations. 
Employment of mechanics and repairmen should 
continue to grow more rapidly than the skilled 
work force as a whole. For example, industry will 
need increasing numbers of craftsmen to repair 
and maintain the automatic conveyor systems, 
sensing and measuring devices, and other instru- 
mented equipment, which have become such in- 
tegral parts of the modern industrial production 
process. A growing stock of household appliances 
also should increase the need for mechanics and 
repairmen. The number of skilled workers in the 
building trades and in the major skilled machining 
occupations are expected to increase at a slower 
rate than mechanics and repairmen, as technologi- 
cal laborsaving innovations are expected to offset 
the rising demand for construction and machining 
work. On the other hand, employment in the 
printing trades, one of the largest groups of skilled 
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EMPLOYMENT OF CRAFTSMEN, FOREMEN, 
AND KINDRED WORKERS^ 1947-1964 




Source: Bureau of Labor Statistics. 



workers, is expected to show little or no change 
over the next decade as laborsaving machinery 
continues to increase output per worker. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to af- 
fect some skilled occupations favorably and affect 
others adversely. Technological innovations are 
expected to increase employment requirements for 
mechanics and repairmen, as greater numbers of 
skilled workers will be needed to install, maintain, 
and repair the growing volume of complex equip- 
ment that will pe used by industry, government 
agencies, and private households. 

Technological developments, on the other hand, 
are expected to limit the increase in requirements 
for skilled occupations in the building trades. As 
more building components such as wall panels, 
door frames, gables, and precast concrete trusses 
are prepared offsite, requirements will be reduced 



for carpenters and structural metal workers. 
Similarly, the growing use of plastic materials 
such as plastic pipes, polyfoam insulation, and 
plastic shells may reduce requirements for skilled 
workers such as plumbers and pipefitters, and 
brickmasons. 

Although machining occupations are expected 
to rise slightly during the decade ahead, it is an- 
ticipated that increasing use of numerically con- 
trolled machines will limit employment growth of 
these skilled occupations. 

Some skilled occupations are expected to decline 
during the next decade as a result of greater use 
of technological laborsaving devices. For ex- 
ample in the printing industry, some electrotyp- 
ers and stereotypers are expected to be displaced 
by the growing use of more highly mechanized 
platecasting equipment. Similarly, the growing 
use of electronic testing and measuring devices in 
electronics manufacturing is expected to reduce 
the numbers of skilled inspectors and testers. 
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Airplane Mechanics 74 



Employment Trends 

Employment of civilian airplane mechanics in- 
creased from an estimated 50,000 in 1950 to about 
95,000 in 1964, a growth of 90 percent. Airplane 
mechanics employed by the scheduled airlines, 
which make up the largest single group in this 
occupation, increased by about 70 percent during 
this period, while those in other types of employ- 
ment — nonscheduled airlines, general aviation and 
government — doubled. The rapid growth in em- 
ployment of airplane mechanics during the 1950’s 
and early 1960’s was chiefly the result of dramatic 
increases in civil flying activity and in the number 
of registered aircraft. Over the 1954-64 decade, 
the total number of active registered aircraft on 
record witn the Federal Aviation Agency in- 
creased from nearly 56,000 to more than 87,000, 
a rise of over 55 percent. In addition, the increase 
in size and complexity of many of the aircraft 
resulted in increased amounts of maintenance, 
checking, and overhaul time. Furthermore, the 
new generation of supersonic military aircraft re- 
sulted in an increased need for civilian mechanics 
to maintain them. 

Over one-third of all airplane mechanics are 
employed by certificated (scheduled and non- 
scheduled) airlines. About a fourth are em- 
ployed by the military and other agencies of the 
Federal Government. The remaining mechanics 
are employed in general aviation, primarily by 
certificated repair stations. 

Employment requirements for airplane me- 
chanics are expected to increase to about 115,000 
workers by 1975, nearly 20 percent above 1964. 
This projected increase will result primarily from 
the anticipated growth in civil flying uctivities, 
including a rapid rise in the number of aircraft 
in use. Nearly all of the projected growth in 
civilian aircraft is expected to occur in general 
aviation, especially among business aircraft users 
and small commercial operators. The major stim- 
ulus for this increase in the number of general 
aviation aircraft, and the consequent need for 
mechanics to maintain them, will result from the 
rising demand for fast and dependable, yet 
flexible air transportation services. On the other 
hand, although scheduled airline traffic, both 
passenger and cargo, is projected to increase very 



7 *This discussion excludes production workers employed in the 
aircraft and parts manufacturing industry. 



rapidly in the next decade, the number of aircraft 
required to handle this traffic is expected to remain 
fairly constant due to the increasing replace- 
ment of piston-engine planes by faster, higher 
capacity jet planes. Since the employment of 
airplane mechanics depends primarily on the num- 
ber of aircraft in service, the number of mechanics 
employed by the scheduled airlines is expected to 
remain fairly stable over the next decade. 

Effects of Technological Developments on 
Future Employment 

Employment requirements for airplane me- 
chanics are not expected to increase as fast as civil 
flying activities in the years ahead, due to tech- 
nological improvements that will limit the increase 
in the total number of aircraft in operation and 
improve the efficiency and speed of aircraft main- 
tenance work. 

The continued replacement of piston with tur- 
bine-powered aircraft will allow the scheduled 
airlines to absorb the future demand for air trans- 
portation with little or no increase in fleet 
size or mechanic employment. Although jet air- 
liners are used more intensively than their pred- 
ecessors, they involve fewer powerplant mechanics 
due to the greater simplicity of the jet over the 
piston engine, and reduced overhaul requirements. 
This decline in the relative importance of power- 
plant mechanics will be offset, however, by 
increased requirements for airframe mechanics to 
service the growing array of complex aircraft 
control systems incorporated in modern jet trans- 
ports. 

Although technological developments may also 
limit employment opportunities for mechanics in 
firms providing general aviation services, the over- 
all expansion in general aviation aircraft pro- 
jected for the next decade will result in a net 
increase in mechanic employment. Technological 
advances in general aviation, particularly in 
business flying and air taxi, have resulted in more 
efficient, higher capacity turbine-powered aircraft 
and multiengine piston aircraft. In addition, 
general aviation aircraft are being equipped with 
sophisticated aids to simplify flying and increase 
safety. The major effect of these developments 
will be to increase the skill requirements among 
general aviation aircraft mechanics. 
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Automotive Mechanics 



Employment Trends 

Employment of automotive mechanics increased 
from 650,000 in 1950 to an estimated 760,000 in 
1964 in response to the rising demand for motor 
vehicle repairs. The number of motor vehicles 
in use, the primary determinant of the demand 
for repairs, increased from about 49 million to an 
estimated 86 million during the same period. 75 
In addition to increasing in number, motor 
vehicles increased in complexity during the late 
1950’s and early 1960’s as a result of the growing 
popularity of items such as automatic transmis- 
sions, power steering, and air-conditioning. The 
trend toward more complex motor vehicles in- 
creased the demand for repairs. 

About 40 percent of all automotive mechanics 
are employed by independent auto repair shops 
and 25 percent by auto and truck dealers. Other 
major employers of automotive mechanics are 
gasoline service stations, motor vehicle manufac- 
turers, and operators of large fleets of trucks or 
buses. 

Employment requirements for automotive me- 
chanics are expected to rise by more than 17 per- 
cent between 1964 and 1975, to about 880,000. 
The projected increase in employment require- 
ments is based od an anticipated substantial in- 
crease in the number of motor vehicles in use. 
Begistrations of motor vehicles in the United 
States are expected to increase by more than one- 
fourth in the next 10 years because of factors such 
as population growth, new household formations, 
increased consumer purchasing power, more multi- 
car ownership, and increases in the transportation 
of freight by trucks. The increase in the number 
of motor vehicles, coupled with their growing 
complexity, will increase the need for automotive 
mechanics. However, employment requirements 
are expected to increase slower than motor vehicle 
registrations because of increases in efficiency 
stemming from factors such as increased mechanic 
and repair shop specialization, greater emphasis 
on replacement rather than repair of parts, and 
laborsaving technology. 



w Automobile Facta and Figures , 1965, Automobile Manufac- 
turing Association, p. 18. 



Effects of Technological Developments on 
Future Employment 

Although technological developments are not ex- 
pected to have a substantial impact on employment 
requirements for automotive mechanics ? the greater 
use of laborsaving tools and test-equipment will 
result in a moderate reduction in unit labor 
requirements. 

Power tools, such as pneumatic wrenches and 
cutting, tools, and special purpose tools such as 
transmission jacks and differential jacks should 
reduce the amount of time it takes a mechanic 
to disassemble and assemble motor vehicle 
components. 

Test equipment such as distributor-testers, en- 
gine analyzers, and dynamometers should increase 
efficiency by reducing the amount of time it takes 
a mechanic to diagnose malfunctions and check 
the quality of repairs. A recent development is 
the application of dynamometers and other test 
equipment to production-line diagnosis of motor 
vehicle malfunctions in repair shops. In such 
shops, diagnosticians who are skilled in operating 
test.equipment determine needed repairs and route 
vehicles to mechanics who are specialists in mak- 
ing particular kinds of repairs. Although few 
shops presently use production-line diagnosis, the 
number may increase significantly during the next 
decade. As a result, the employment of diagnos- 
ticians and mechanic specialists may increase 
faster than the employment of all-round 
mechanics. 

Gains in efficiency resulting from laborsaving 
devices will be offset to some extent by increased 
maintenance requirements stemming from the 
trend toward greater complexity in motor vehicles. 
During the next decade, a growing proportion of 
the automobiles in use are expecteato be equipped 
with air-conditioners, power steering, crankcase 
and exhaust emission control devices, and other 
items which add to maintenance requirements, 
thus increasing the need for mechanics. However, 
increased complexity will not always be accom- 
panied by greater maintenance requirements. For 
example, a slight reduction in unit maintenance 
requirements for trucks will probably result from 
the more widespread use of diesel engines. Die- 
sels are more complex mechanisms than the gaso- 
line engines they replace, but generally require less 
maintenance. 
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Bakers 



Employment Trends 

Total employment of bakers decreased from 
about 115,000 in 1950 to about 105,000 in 1964, a 
decline of approximately 9 percent. Factors that 
contributed to the decrease in employment require- 
ments in this occupation included the increasing 
mechanization of bakery production processes ana 
the decrease in total number of establishments in 
the baking industry. 76 

A substantial proportion of skilled bakers, 
nearly 7 of every 10, were estimated to be employed 
in the bakery industry in 1964. Nearly 1 of every 
4 worked in retail bakeries that produce their own 
baked goods. The remainder were employed in 
establishments such as schools, hospitals, hotels, 
and restaurants. 

Employment requirements for bakers are ex- 
pected to decrease about 10 percent between 1964 
and 1975 primarily because of reduced manpower 
requirements in industrial bakeries. The pro- 
jected decrease is based on an anticipated rise 
in the use of highly mechanized processing equip- 
ment and increasing use of freezing processes. 
Since these technological developments are best 
utilized in large establishments, and the bakery in- 
dustry is characterized by a large number of small 
establishments, it is anticipated that the total num- 
- ber of establishments also will continue to decrease. 
For example, between 1958 and 1963, the total 
number of industrial bakeries producing bread 
and related products declined by approximately 
15 percent. 

m in contrast to the decline In establishments In the baking 
Industry, bake shops, classified in retail trade, which employ a 
substantial number of bakers, remained relatively stable between 
1950 and 1964. 



Effects of Technological Developments on 
Future Employment 

Employment requirements for skilled bakers are 
expected to continue to be adversely affected by 
laborsaving technological developments that will 
make it possible to increase output with fewer 
workers. 

The automation of bread production through the 
continuous mix process virtually eliminates man- 
ual operations in the production of this product 
and increases production capacity. The continu- 
ous mix process involves the use of mechanical and 
electronic devices that mix the ingredients, knead 
the dough and extrude it into loaves or rolls, carry 
it through proofing chambers and ovens to the 
depanning equipment, and to the automatic wrap- 
ping machine. 

Employment requirements for bakers producing 
such specialty products as French bread, club rolls, 
etc., will probably be reduced because of the in- 
creasing use of mechanical production devices that 
require a minimum of direct labor. Using new 
equipment, the production of these specialty 
breads can be doubled and tripled with half the 
number of workers formerly required. 

The growing use of freezing processes makes it 
possible to increase production without danger of 
spoilage. This makes it possible to eliminate sec- 
ond and third shifts. The use of freezing proc- 
esses also increases the distribution area and 
contributes to the decrease in the number of estab- 
lishments necessary to serve an area. 



Business Machine Servicemen 



Employment Trends 

It is estimated that employment of business 
machine servicemen more than doubled during the 
post-World War II period, reaching about 70,000 
in 1964. The growing employment of servicemen 
has been due to increasing use of many types of 
office machines to do all kinds of clerical work in 
our expanding commercial ^ and industrial estab- 
lishments. Additional business machine service- 
men were employed to maintain and service 
increasing numbers of office machines used for cor- 
respondence, for recording and processing trans- 
actions, and for duplicating and mailing informa- 
tion. Equipment used for these purposes includes 
typewriters, adding and calculating machines, cash 
registers, electronic computers and other data- 
processing devices, dictating and transcribing 



machines, and mailing and duplicating equipment. 
In addition to greater numbers of machines, many 
technical changes in long-established types of busi- 
ness machines nave increased the need for service- 
men. For example, electrically driven mechanical 
equipment (which requires more maintenance), 
including electric typewriters and adding ma- 
chines, is rapidly taking the place of nonelectrical 
mechanical machines. 

In 1965, there were an estimated 25,000 type- 
writer servicemen, 16,000 electronic data-process- 
ing equipment servicemen, 2,000 dictating machine 
servicemen, 5,000 duplicating and copying ma- 
chine servicemen, and 5,000 calculating machine 
servicemen. In recent years, the number of dic- 
tating machine servicemen, duplicating and copy- 
ing machine servicemen, and data-processing 
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equipment servicemen has grown fastest and cal- 
culating machine servicemen slowest. 

Employment of business machine servicemen de- 
pends on machine population, intensity of machine 
use, and the complexity of the various types of 
machines and their service requirements. 

Employment requirements for business machine 
servicemen are expected to rise by fifty percent 
between 1964 and 1975, reaching about 105,000. 
Those business machine service occupations ex- 
pected to grow fastest are typewriter service- 
men, adding machine servicemen, data-processing 
equipment servicemen, and duplicating and copy- 
ing. machine servicemen. Those occupations in 
which employment is expected to grow less rapidly 
are calculator servicemen, servicemen of postage 
and mailing equipment, and cash register service- 
men. 

Effects of Technological Developments on 
Future Employment 

Continued technological improvements in office 
equipment are expected to stimulate the demand 
for business machines and thereby increase over- 
all requirements for business machine servicemen. 
The development of new types of business ma- 
chines and the technological improvements in ex- 
isting lines of equipment can be expected not only 
to increase the demand for skilled servicemen but 
also to affect changing skill requirements in exist- 
ing positions. 

The widespread innovations in business equip- 
ment will affect employment and job requirements 
of servicemen in many branches of the occupation. 
For example, the demand created by the recent 
introduction of a broad range of electrostatic proc- 
ess copiers and the improvements in other copying 



and duplicating processes will increase employ- 
ment and raise skill requirements for servicemen 
in this field. The development of new microfilmed 
information storage systems with rapid retrieval 
and automatic print-out features will require serv- 
icemen with a knowledge of photographic proc- 
esses and skills to maintain electromechanical 
assembly and control devices. The broadening 
application of computer technology to business ac- 
counting and control functions (E.D.P.) in vir- 
tually every industry will increase employment 
requirements for service personnel with electronic, 
as well as electromechanical, knowledge and skills. 

Technological innovations also are affecting con- 
siderable change in the servicing, of equipment 
long established for office and business use. The 
continuing replacement of manual with electric 
typewriters will force many typewriter servicemen 
to acquire new skills or yield advancement oppor- 
tunities to younger men trained to service this 
electromechanical equipment. The growing use 
of more complex cash registers; electronic calcu- 
lators and accounting machines; and integrated 
postage, addressing, folding, and mailing ma- 
chines all tend to increase employment require- 
ments but place greater emphasis on more highly 
trained servicemen. 

Tempering this optimistic outlook are develop- 
ments which may dampen the overall upward surge 
in employment requirements. The trend to solid 
state and microcircuit electronic components, and 
to plug-in modular units and printed circuits will 
reduce failures and simplify replacement in elec- 
tronic computers, accounting machines, and dic- 
tating and transcribing equipment. In addition, 
improved tools and testing devices for diagnosing 
machine breakdowns may reduce time and effort 
required to service business machines. 



Carpenters (Construction Industry) 



Employment Trends 

Carpenters in the construction industry declined 
from, about 839,000 in 1950 to 640,000 in 1964, but 
remained the largest group of skilled workers in 
the construction industry. This decline can be at- 
tributed in part to the growing use of prefabri- 
cated building components and the increasing effi- 
ciency of tools and equipment, both of which in- 
creased the value of construction put in place per 
worker. 

Employment requirements for carpenters are ex- 
pected to rise to about 670,000 in 1975. The pro- 
jected increase in requirements for carpenters is 
based on an anticipated rapid increase in construc- 
tion activity, particularly residential building 
where a high proportion of the labor requirements 



are for carpenters. 77 The factors that are expected 
to stimulate construction activity include large in- 
creases in population and in the number of house- 
holds, higher levels of personal and corporate in- 
come, rising expenditures for new industrial and 
commercial facilities, a continuing shift of fami- 
lies from cities to the suburbs, and increases in gov- 
ernment expenditures for highways and schools. 

Effects of Technological Developments on 
Future Employment 

The increase in carpenter employment through 
the mid-1970’s will not be as great in construction 

w Almost 35 percent of all on-site labor on single family houses 
is performed by carpenters, according to a Bureau of Labor Sta- 
tistics’ study. 
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activity, because of technological developments 
that will increase the real value of construction 
put in place per carpenter, or reduce the demand 
for carpentry work. For example, an increase is 
expected in the use of building components that 
are prepared off site. These components, which 
include wall panels, door frames, windows and 
frames, trusses, gables, roofs, floors, partitions, and 
stairs, are designed for easy and speedy installa- 
tion. Walls and partitions are lifted into place in 
one operation, sometimes by workers other than 
carpenters. Beams and, in some instances, roof 
assemblies are lifted into place by cranes. With 
the standardization of prefabricated components, 
the use of such materials will increase further. 

More widespread use of improved tools and 
equipment will increase the efficiency of carpenters. 
Such products include new types of nails that have 
improved holding properties; hence, fewer nails 
and less hammering are required. Power tools in 
use include stud drivers, screw drivers, sanders, 
saws, staplers, and nailing machines. One rela- 
tively new power tool can drill and nail in one 
operation. New types of scaffolding are in use 



that are easier to erect, safer, to use, and easier to 
adapt to varying construction situations. 

Employment of carpenters also will be affected 
by the increased use of construction materials and 
techniques that reduce the amount of carpentry 
work required in building construction. For ex- 
ample, steel framing, already used in many com- 
mercial buildings may be used increasingly in 
houses. When houses are framed with steel, the 
use of curtain wall panels, which can be quickly 
fastened into place, is possible. Curtain wall 
panels may reduce the need for carpenters because 
they are available in nonwood materials, such as 
glass, aluminum, and porcelain-coated steel, which 
can be installed by craftsmen other than carpen- 
ters. In addition, the use of plastics in building 
construction is in its infancy, but plastic siding, 
curtain walls, partitions, roofing, ornamental 
screening, and insulation materials are alread 
being used. Under development are foam plastic 
roofs and even entire houses of plastic that can be 
constructed on site. Also, the use of strong ad- 
hesives in place of conventional fasteners is ex- 
pected to increase, reducing the time needed to join 
pieces of wood and other materials. 



Cement and Concrete Finishers and Terrazzo Workers (Construction 

Industry) 



Employment Trend's 

Employment of cement and concrete finishers 
and terrazzo workers in the construction industry 
totaled approximately 54,000 in 1964, more than 
two-thirds higher than estimated employment in 
1950. This rapid increase resulted primarily from 
an increase in construction activity and a growing 
use of concrete and concrete products. 

Manpower requirements for cement and concrete 
finishers are expected to be nearly 75,000 in 1975, 
almost two-fifths higher than in 1964. Require- 
ments are expected to rise because of an antici- 
pated rapid increase in construction activity, 
especially highway, industrial, and commercial 
construction. 

The increase in construction activity will con- 
tinue to be accompanied by a growing use of con- 
crete products, especially prestressed concrete and 
lightweight concrete wall panels. Prestressed con- 
crete makes possible wide spans where column-free 
construction is desired. The use of prestressed 
concrete allows artistic yet functional designs. 
Fire- and weather-resistant lightweight concrete 
wall panels, available in different finishes, colors, 
and designs are being used increasingly in non- 
load-bearing walls. These panels can he speedily 
fastened into place, in some instances allowing the 
building to be dismantled and re-erected elsewhere. 



The use of concrete and concrete products has ex- 
panded to include thin-shell dome roofs ? ornamen- 
tal grillwork, and slab and arch roofs in residen- 
tial buildings: and girders, columns, piles, and 
beams for bridges. In addition, concrete can now 
be placed during cold weather by using heated, 
temporary shelters made of sheet plastics. 

Requirements for terrazzo workers are expected 
to increase very rapidly through the mid-1970’s, 
especially . in Florida and California and other 
warm regions of the country, where concrete floor- 
ing is often necessary to prevent insect damage. 
Because terrazzo is durable and attractive, the 
number of terrazzo installations is expected to 
continue to increase rapidly. Growth of the trade 
also will be stimulated by the use of new materials, 
especially epoxy and latex terrazzo, which are 
lighter and take less space than cement-based ter- 
razzo and can be used on the upper floors of 
multistoried buildings. A small number of skilled 
terrazzo workers have been recruited from abroad 
to meet shortages of such craftsmen in some areas. 

Effects of Technological Developments on 
Future Employment 

The more widespread use of relatively new tech- 
nological developments is expected to limit the 
growth of manpower requirements in this occupa- 
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tion. For example, many concrete products can 
be precast away from the construction site and 
these products usually do not require finishing. 
Concrete slabs for floors, walls, and roofs can be 
processed at ground level and raised into place 
by synchronized hydraulic jacks or cranes. For 
certain jobs, concrete can be applied pneumatically 
through hoses. In addition, giass-fiber-reinforced 
plastic forms provide a smooth concrete surface, 
thus eliminating rubbing and patching work. 



Steel and plastic-covered wood forms are now 
available that can be reused many times. Adhe- 
sives are available that reduce the need for bolts 
and other types of fasteners. Output per worker 
has been increased by the introduction in recent 
years of new machines, including powered concrete 
conveyors and wheelbarrows, portable powered 
screeds, electric concrete vibrators, joint forming 
machines, . powered concrete cutting saws, and 
cement-finishing machines. 



Compositors and Typesetters 



Employment Trends 

Employment of compositors and typesetters in- 
creased slightly between 1950 and 1964 — from 
about 173,000 to about 180,000, while production 
in the printing and publishing industry rose by 
more than 50 percent. Employment growth was 
limited by the increasing use of technological in- 
novations in typesetting equipment and processes. 
Compositors and typesetters make up the largest 

f roup of skilled printing craft workers. About 
our-fiftlis of all these craftsmen were employed in 
the printing industry in 1964. Others were em- 
ployed in paper and allied products establish- 
ments; in wholesale and retail trade; in finance, 
insurance, , and real estate; and in government. 
Despite significant increases in production, em- 
ployment requirements for compositors and type- 
setters are expected to decline to about 155,000 
workers in 197o, because of the increasing applica- 
tion of laborsaving devices. 

Effects of Technological Developments on 
Future Employment 

Several major technological developments are 
expected to affect the demand for compositors and 
typesetters during the 1964r-75 decade. The in- 
creasing use of automatically operated typesetting 
equipment will make it possible to double and even 
triple the volume of type that can be set by each 
worker. A tape-operated typesetting machine 
can set up to four newspaper columns of type an 
hour, compared to one column an hour set on a 
manually operated machine. The recent applica- 
tion of electronic computers to the typesetting 
process will make it possible to set type even faster. 
Through the use of programed computers, typists 
who do not have to concentrate on spacing lines of 
copy or hyphenating words can perforate an un- 
broken stream of words and letters on the tapes. 
These tapes are fed into a computer that produces 
a second tape on which words have been automati- 



cally grouped to form a column of print with uni- 
form right-hand margins. By consulting a “dic- 
tionary” stored in its memory unit, the computer 
can properly hyphenate words when necessary to 
fill out the lines. The computer also adds the code 
symbols to activate the typesetting machines. Be- 
cause the tape perforating machines have key- 
boards similar to those of typewriters, typesetters 
who shift to this operation must have or acquire 
typing skills. However, with the addition of a 
computer to the typesetting process, typists can be 
substituted for typesetting operators, thus reduc- 
ing the number of these skilled workers required. 

Employment of compositors and typesetters also 
will be affected by more widespread use of photo- 
composition in place of metal type.. In conven- 
tional typesetting and composition, lines of words 
are molded into blocks of metal. These blocks or 
“slugs,” together with illustrative materials in the 
form of cuts or photoengravings, are arranged in 
frames to form pages. Arranging the metal type 
and illustrative materials is a time-consuming 
process, and one which requires knowledge of the 
use of gages and mitering equipment. In photo- 
composition, the metal type is replaced by strips 
of film of the printed matter that are developed 
and pasted on sheets of layout paper together with 
pictures or other illustrations. These sheets are 
photographed and metal engravings are made 
from the negatives for letterpress printing. The 
assembling of photocomposition materials is easier 
and faster than the assembling of metal type, and 
fewer workers are required to produce the same 
amount of composition. Although the use of 
photocomposition equipment requires some photo- 
graphic skills, and some of the compositors work- 
ing on phototypesetting materials must learn to 
operate cameras, the general skill level required 
is less than that needed to set up metal type. The 
most recent photocomposition equipment not only 
set lines of type, but also assembles complete pages 
of advertising copy, thus eliminating the need for 
the pasteup operation. 
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Electricians 

(Construction Industry) 



Employment Trends 

Estimated employment of electricians in the 
construction industry rose from about 112,000 in 
1950 to approximately 162,000 in 1964:, an increase 
of about 44 percent. In recent years, however, the 
rate of employment growth has slowed because of 
the increasing use of laborsaving technological 
innovations. 

Employment requirements for electricians are 
expected to increase to approximately 200,000 in 
1975, nearly one-fourth above the 1964 employ- 
ment level. . Requirements for electricians are 
expected to increase because of a rapid expansion 
in construction activity resulting primarily from 
rising population, family formations, and per- 
sonal and/ corporate income. Increased require- 
ments for electric outlets, switches, and wiring 
in homes are expected in order to accommodate 
the increasing use of appliances and air-condi- 
tioning systems. In addition, more extensive 
wiring systems will be needed for the installation 
of electronic data processing equipment and elec- 
trical control devices being used increasingly in 
commerce and industry. Also, the number of 
“all-electric” homes and the use of outdoor radiant 
heating and snow and ice-melting systems are 
expected to increase. 



Effects of Technological Developments on 
Future Employment 

. Technological developments are expected to 
limit manpower requirements in this trade. A 
major development that is increasing output per 
worker is the prefabrication of electrical equip- 
ment. For example, conductors are now factory 
assembled into flexible armored cable, which is 
laid in cable trays at the construction site, thus 
eliminating the need to run conduit, and to pull 
conductors through it. Switchboxes and switch- 
boards, which formerly had to be wired on site, 
now are preassembled at the factory. “Packaged” 
(preassembled and prewired) ceiling units that the 
electrician connects to the power source eliminate 
the need to wire the complete system and install 
the individual fixtures.. In addition, the installa- 
tion of “luminous” ceilings is increasing. The use 
of these ceilings reduces the need for individual 
feeders to fixtures; however, some additional work 
is required in installing louvres. 

Improved tools ana equipment being used in- 
creasingly by electricians include more efficient 
conduit benders; multiple spindle drills; cordless 
electric drills, saws, and other tools ; and “kits” 
of splicing materials that have reduced the time 
needed to do field insulation of cable splices. 



Excavating, Grading, and Road Machinery Operators 

(Construction Industry) 



Employment Trends 

Estimated employment of excavating, grading, 
and road machinery operators in the construction 
industry more than doubled between 1950 and 
1964, reaching nearly 185,000. This rapid increase 
was spurred by increases in construction activity, 
especially in highway construction. In response 
to the demand for better methods to facilitate ex- 
pansion of activity, many new types of excavating, 
grading, and road machinery were introduced dur- 
ing this period. 

Manpower requirements for operators are ex- 
pected to increase to approximately 265,000 in 
1975, more than two-fifths above the 1964 level. 
The projected increase in requirements for these 
skilled workers is based on an anticipated rapid 
increase in construction activity, particularly high- 
way construction. The need to maintain and re- 
pair the Nation’s expanding system of highways 



also will increase requirements for these workers. 
In addition, the trend toward greater use of con- 
struction machinery is expected to continue. 
More specialized and complex machines, particu- 
larly those used in earth moving, as well as smaller 
machines suitable for small construction projects, 
are being developed and are expected to be used 
increasingly. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
limit the growth in employment requirements for 
excavating, grading, and road machinery opera- 
tors. The size, speed, mobility, and durability 
of construction equipment are being increased. 
For example, earth-moving machines now move 
many times the amount of material that could 
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be moved by the largest machine in use a 
few years ago ? but still require only one operator. 
Scrapers are in operation that can scoop up and 
carry from 50 to 150 cubic yards of dirt in one 
load. Redesign of equipment, including machin- 
ery components has reduced breakdowns and im- 
proved maintenance efficiency. Many of the new 
machines are equipped with automatic lubricating 
systems, power steering, power transmissions, rub- 
ber tires, and electronic and hydraulic controls, 
which make them easier to handle, more maneu- 
verable, and faster than the older equipment. 

In addition to improvements in conventional 
equipment, many types of machines, developed in 
recent years are expected to gain widespread use 
in the future. An example of such a machine is 
the slip-form . paver, which spreads, vibrates, 
forms, and finishes concrete paving in one con- 
tinuous operation. The slip-form paver replaces 
at least four other machines formerly used in con- 
crete paving. This machine, aided by highly effi- 
cient central mixing plants, promises to further 
increase the efficiency of highway paving opera- 
tions. Another machine that has recently been 



developed to perform a special job is a pipelaying 
machine that digs the trenches, lowers the pipe, 
and fills the trench after the pipe is laid. Auto- 
matic controls also have become more widespread 
and are being used increasingly in road machinery. 
For example, the use of electronic grade 
controls on nighway-paving equipment results in 
smoother pavements and a greater efficiency of the 
paving operation in general. 

Although the increasing use of new and im- 
proved machines is expected to decrease unit labor 
requirements for skilled operators, the develop- 
ment of special-purpose machines designed to per- 
form jobs for which machines are not now avail- 
able, especially those designed specifically for use 
on smaller construction projects, is expected to 
stimulate employment requirements for these 
workers. 

There will be greater requirements for heavy 
equipment mechanics to keep the expanding num- 
ber of machines in good working order. How- 
ever, the need for construction laborers will be 
reduced as machines are used increasingly to per- 
form jobs now performed manually. 



Machinists 



Employment Trends 

Employment of machinists’ 8 remained rela- 
tively stable between 1950 and I960. — at an esti- 
mated level of slightly below half a million. .After 
1960, employment declined somewhat, falling to 
about 480,000 in 1964. The decline in the employ- 
ment of machinists occurred despite a substantial 
expansion in machining activity. For example, 
output increased by almost 88 percent in the ma- 
chinery industry between 1950 and 1964. 

Among the major factors that reduced require- 
ments for machinists were the replacement of 
skilled machinists by less highly skilled machine 
operators, the use of automatic transfer equipment 
that reduced requirements for setup and layout 
men, increased power and speed of conventional 
machine tools, and the introduction of numerically 
controlled machine tools. In addition, advances 
in instrumentation and automatic inspecting 
equipment have tended to reduce the requirements 
for machinists employed as inspectors in metal- 
working industries. 

Almost every factory using a substantial amount 
of machinery employs machinists to keep its 
mechanical equipment in operating order. Some 
machinists work in the production departments 


78 Machinists, as defined for the purpose of this report, include 
workers in a variety of related occupations. For example, job 
setters, machine adjustors, bench hands, instrument makers, lay- 
out men, maintenance machinists, and inspectors (machine shops) 
are classified under the broad heading or machinists. 



of metalworking establishments where large quan- 
tities of identical parts are produced; others work 
in job shops where a limited number of various 
products are made. Most machinists work in the 
machinery, electrical equipment, transportation 
equipment, fabricated metal products, and pri- 
mary metals industries. Other industries employ- 
ing substantial numbers of machinists are the 
railroad, chemical, food-processing, and textile 
industries. 

Employment requirements for machinists are 
expected to increase slightly between 1964 and 
1975, from an estimated 480,000 to about 500,000 
workers. The anticipated increase in the use of 
numerically controlled machine tools and other 
new metal working methods should restrict em- 
ployment requirements for machinists, despite an 
anticipated rapid growth in metalworking activi- 
ties. Population expansion and increasing per- 
sonal disposable income are expected to result in a 
rapid increase in purchases of consumer products 
such as automobiles, heating and air-conditioning 
units, and home appliances produced in metal- 
working industries. Expanding business and 
consumer demand should result in higher expen- 
ditures on new industrial plant capacity and stim- 
ulate orders for industrial machinery, machine 
tools, materials handling equipment, engines, in- 
struments, and other products manufactured in the 
metalworking industries. In addition, expanded 
activity in the construction industry is expected to 
stimulate the demand for construction machinery. 
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Effects of Technological Developments on 
Future Employment 

Employment requirements for machinists will 
be restricted by the expanding use of nu- 
merically controlled machine tools. Numerical 
control constitutes a key technological develop- 
ment in the evolution of machine tools. Previous 
changes largely involved improvements in speed, 
power, and specialization of machine tools. Nu- 
merical control of machine tools, on the other 
hand, is a technique of automatic machine opera- 
tion by means of coded instructions provided by 
magnetic or paper tapes. It constitutes a tech- 
nique for reducing unit labor requirements below 
those required by conventional machine tools. 

Numerical control is expected to have different 
effects on various types of machinists. The use of 
numerically controlled machine tools significantly 
reduces tooling and setup time because of the sub- 
stitution of tape controls for many conventional 
jigs and fixtures. This aspect of numerical control 
will reduce the requirements for machinists who 
are employed as job setters. Since numerical con- 
trol results in more accurate machining, the time 
needed to inspect finished parts is reduced sub- 
stantially, resulting in limited employment re- 
quirements for machinists employed as inspectors. 
The expanded use of numerical control also will 
limit the need for production machinists employed 
both in job shops and in machining departments 



of other metalworking establishments that manu- 
facture a wide variety of different metal parts. 

Employment of machinists also could be ad- 
versely affected by the increased use of computers 
and numerically controlled equipment in design- 
ing parts, eliminating some of the requirements for 
layout men (machinists), particularly in the 
automotive industry. Since some highly skilled 
machinists are employed in metalworking repair 
shops and research and development laboratories 
where numerical control is less likely to be used 
extensively, the impact of this technology on the 
employment of these machinists may be limited. 

Numerical control also will tend to change, to 
some degree, the job content and skill requirements 
for some maintenance machinists. Numerically 
controlled equipment is composed of complex me- 
chanical, hydraulic, and electronic systems. De- 
pending on company practice, some maintenance 
machinists may be required to have an understand- 
ing of electronics in order to service both the 
machine tool and the control system. 

Other new metal-removing processes are in use 
or under development that remove metal without 
the use of a cutting tool. The more important 
techniques include chemical machining, electro- 
lytic machining, electrical discharge machining, 
and laser beam machining. However, since these 
techniques are now in their development stages or 
in limited use, their impact on employment re- 
quirements for machinists is not yet clear. 



Painters (Construction Industry) 



Employment Trends 

Estimated employment of painters in the con- 
struction industry decrea sed by 15 percent between 
1950 and 1964, from 335,000 to 285,000. Much of 
this decrease in employment was due to the increas- 
ing use of paints that required little or no mixing, 
and spray guns and rollers that permitted faster 
application of paints even by inexperienced work- 
ers. In addition, the growing use of aluminum 
and other building products that often require no 
painting adversely affected employment needs. 

Employment requirements for painters are ex- 
pected to rise by about 8 percent between 1964 and 
1975, to about 305,000, reversing the 1950-64 em- 
ployment trend. The expected increase in require- 
ments for painters will result mainly from the 
increase in construction activity, including mainte- 
nance work. In addition, the development of 
paints that are heat, abrasion, and corrosion 
resistant should expand the market for paints and 
the demand for painters. Although technological 



innovations will continue to limit employment of 
painters, the major impact of some important 
developments including ready-mixed paints, roll- 
ers, and, to some extent, spray guns has already 
occurred. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
continue to limit manpower requirements in this 
trade. One major development that will limit the 
demand for painters is the increasing use of wood 
products that are finished with a prime coat and 
even a final coat before they leave the factory, thus 
reducing onsite painting. Within the next 10 
years, as much as 50 percent of all wood products 
for exterior application reportedly will be pre- 
primed and possibly prefinished. The use of glass, 
aluminum, and other building products that 
often require no painting is expected to continue 
increasing through the mid-1970’s. In addition, 
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new paints are being introduced that promise to 
have double the “life” of ordinary paints. 

However, the development of paints with im- 
mense heat-resistant qualities, that are abrasion 



or corrosion resistant, and that are resistant to 
acids, alkalies, and other chemicals should lead to 
new applications for paints and additional jobs 
for painters. 



Plumbers and Pipefitters (Construction Industry) 



Employment Trends 

Estimated employment of plumbers and pipe- 
fitters in the construction industry increased by 7 
percent between 1950 and 1964, from about 198,000 
to 212,000. . Most of this increase can be attributed 
to growth in new construction activity. 

Employment requirements for plumbers and 
pipefitters are expected to increase to approxi- 
mately 265,000 in 1975, 25 percent above the 1964 
employment level. Requirements are expected to 
rise because of an anticipated rapid expansion in 
construction activity, resulting primarily from 
rising population, family formations, and personal 
and corporate income. In addition, plumbing and 
heating work is expected to become more impor- 
tant in many types of construction. For example, 
the trend toward more bathrooms per dwelling 
unit is likely to continue. The installation of large 
appliances such as washing machines, dishwashers, 
and waste-disposal units will become more wide- 
spread. Also, an increase in the number of auto- 
matic heating systems is anticipated. 

The demand for industrial installation work 
also will rise because pipework is becoming more 
important in many industries. For example, the 
chemical and petroleum industries, which use ex- 
tensive pipework in their processing activities, are 
continuing to expand their facilities. In addition, 
the growing number of industrial activities asso- 
ciated with atomic energy and the increased use 
of industrial refrigeration and air-conditioning 
equipment should result in more work for 
plumbers and pipefitters. 



Effects of Technological Developments on 
Future Employment 

Technological developments are expected to 
limit growth in employment requirements for 
plumbers and pipefitters. A major development 
that is increasing the efficiency of plumbing and 
pipefitting work is the prefabrication of plumbing 
components. For example, prefabricated plumb- 
ing assemblies such as plumbing “trees” are avail- 
able from manufacturers. These preassembled 
components include elbows, caps, % Y’s, and ell’s 
made of cast iron, copper, plastic, or galvanized 
steel. Such a system can be installed as one unit, 
thereby reducing the amount of onsite plumbing 
required. Packaged gas vents also are available. 
Vent pipe sections are being produced in stand- 
ardized lengths that can be fastened together by 
locking- joint bands, thus eliminating cementing 
operations. In addition, some builders are pre- 
assembling their own waste, vent, and other sys- 
tem components. Well-equipped shops are being 
set up near the worksite where such work is per- 
formed by the employer’s regular crew, often dur- 
ing times of inclement weather or other “slow” 
periods. 

Improved materials also will increase construc- 
tion put in place per plumber or pipefitter. For 
example, plastic piping is being used for a 
wide variety of plumbing operations including 
waste, sewers, vents, and cold water service. Plas- 
tic piping is light in weight, durable, easily joined 
with solvent, and plumbing “trees” made of this 
material c:an be easily handled by one man. 



Stationary Engineers 



Employment Trends 

Employment of stationary engineers increased 
by almost one-fifth between 1950 and 1964, rising 
from about 215,000 to more than 255,000. This in- 
crease reflected the growing use of large stationary 
boilers, refrigeration and air-conditioning equip- 
ment, turbines, diesel and natural gas engines, 
pumps, compressors, and other equipment operated 
and maintained by these workers. 

Almost one-half of all stationary engineers are 



employed in manufacturing industries, mainly in 
establishments producing electrical machinery, 
fabricated metals, food and kindred products, pe- 
troleum and coal products, and machinery (except 
electrical). Gas and electric utility firms, mines, 
and Federal, State, and local governments also 
employ large numbers of stationary engineers. 

Employment requirements for stationary engi- 
neers are expected to rise by almost 8 percent 
between 1964 and 1975, to about 275,000. The in- 
crease in requirements for stationary engineers 
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will result primarily from expansion of industrial, 
commercial, and governmental facilities that re- 
quire the type of equipment these workers operate 
and maintain. The continued growth of pipeline 
transportation and saline water conversion also is 
expected to be a positive factor. 

Effects of Technological Developments on 
Future Employment 

Although the need for stationary engineers is 
expected to increase during the next decade, the 
growing, application of technological develop- 
ments will likely slow the rate of increase. Some 
of the major technological developments that are 
expected to. off set the increased demand for sta- 
tionary engineers are the growing use of larger 



Television and Radio 

Employment Trends 

Employment of television and radio service 
technicians increased from about 75,000 in 1950 to 
an estimated 110,000 in 1964. This increase can 
be attributed largely to the tremendous growth in 
the Nation’s stock of televisions and other con- 
sumer electronic products. This growing use of 
home electronic products, in turn, was the result of 
rising levels of consumer income and the introduc- 
tion of new and improved products. The number 
of households with television sets increased from 
less than a half million in 1947 to over 50 million 
in 1964. 

About three-fourths of all television and radio 
service technicians, including the one-third who 
are self-employed, work in independent service 
shops or in retail stores that sell and service tele- 
vision receivers, radios, and other electronic equip- 
ment. Other service technicians are employed m 
a variety of industries, including government, 
electrical machinery manufacturing, and whole- 
sale trade; however, less than 10 percent of these 
service technicians are employed in any one 
industry. 

Employment requirements for television and 
radio service technicians are expected to rise by 
more than 25 percent between 1964 and 1975 ? to 
about 140,000. The projected increase in require- 
ments for these service technicians is based on an 
anticipated rapid increase in the number of con- 
sumer electronic products in use during the decade* 
ahead. The number of households with two or 
more television receivers is expected to increase 
significantly because of the growing demand for 
color and lightweight, portable, television receiv- 
ers. Demand is expected to increase for other 



equipment, centralized control panels, and auto- 
matic control systems. 

The use of larger boilers, pumps, compressors, 
and other equipment makes it possible to increase 
capacity without corresponding increases in the 
number of stationary engineers. Increased use of 
centralized control panels in large establishments 
should increase the efficiency of stationary engi- 
neers. In a growing number of establishments, 
centralized control panels will be used in conjunc- 
tion with closed-circuit television-monitoring sys- 
tems, thus reducing the need for onsite observation 
of equipment. Automatic control systems, which 
regulate levers, throttles, valves, and other devices 
previously regulated by hand, also will increase 
the efficiency of stationary engineers. 

Service Technicians 

consumer electronics products such as stereo- 
phonic radios and phonographs, AM-FM radios, 
and portable transistor radios. Relatively new 
consumer products, such as home video-tape re- 
corders, also should stimulate the need for addi- 
tional service technicians. The factors expected 
to stimulate this growth in the use of home elec- 
tronic products include large increases in popula- 
tion and in the number of households and higher 
levels of personal income. In addition^ mere 
should be a growing demand for nonentertainment 
electronic products, such as closed-circuit television 
to monitor production processes in manufacturing 
plants and to bring educational programs into 
classrooms. 

Effects of Technological Developments on 
Future Employment 

Employment requirements for television and 
radio service technicians are expected to increase 
somewhat slower than the stock of consumer elec- 
tronic products because of technological improve- 
ments in these products that will tend to reduce the 
amount of service the equipment requires. Such 
changes as the replacement of tubes with transis- 
tors, use of printed circuit boards instead of hand- 
wired chassis, and solid-state amplifiers to replace 
amplifiers using vacuum tubes, nave lengthened 
the period of time a product may be operated with- 
out requiring servicing. However, such changes, 
as well as the increasing miniaturization of com- 
ponents, mean that many of the newer products 
are more complex and require greater care, skill, 
and technical knowledge on the part of the service 
technician in order to repair them when something 
goes wrong. No longer is it a simple matter of 
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testing the tubes in a television set and replacing 
the defective ones when the receiver operates im- 
properly. 

The stock of consumer electronic products is ex- 
pected to continue to grow in complexity as new 
products, particularly color television, gain great- 
er consumer acceptance. At present, a color tele- 
vision set is the most complex consumer electronic 
product ever developed. Other new products, 
such as the home video-tape recorder and home 



and commercial appliances utilizing microelec- 
tronic techniques, also utilize developments result- 
ing from the rapid changes occurring in electronics 
technology, and can be expected to exert a strong 
influence on the skill requirements of television 
and radio service technicians. As a result, techni- 
cians will be required to keep abreast of technolog- 
ical developments in the electronics field in order 
to retain a place in the highly competitive televi- 
sion and radio servicing industry. 



Operatives 



Employment Trends 

Employment of operatives increased about 5 
percent between 1947 and 1964, rising from 12.3 
million to 12.9 million. Employment fluctuated 
between 11.8 million and 12.8 million in the decade 
following World War II, but in 1958, the number 
of operatives declined to 11.4 million and remained 
between 11 million and 12 million for the next 
3 years. Since 1961, however, there have been 
significant increases in employment of these work- 
ers, primarily reflecting the substantial increases 
in employment in manufacturing, in which large 
numbers of operatives are employed. In 1964, em- 
ployment of operatives was 12.9 million, the high- 
est number on record. 

In 1964, an estimated 6 cut of every 10 operatives 
were employed in manufacturing. About 40 per- 
cent of the operatives in manufacturing were em- 
ployed in the following occupational categories: 
Assemblers; checkers, examiners, and inspectors; 
drivers and deliverymen; filers, grinders, and pol- 
ishers; packers and wrappers; sewers and stitch- 
ers; welders and flame cutters; and production 

E ainters. Each of these occupational categories 
ad more than 100,000 workers, and four of them — 
assemblers; checkers, examiners, and inspectors; 
sewers and stitchers; and drivers and delivery- 
men — had more than 500,000 workers each. The 
largest group of operatives outside of manufactur- 
ing were employed as drivers and deliverymen, 
numbering over 1.5 million workers. Many opera- 
tive jobs are peculiar to particular industries; for 
example, almost all sewers and stitchers were em- 
ployed in the apparel industry. On the other 
hand, some occupations, such as truck and tractor 
drivers, were distributed throughout all industries. 

Employment trends among the individual oc- 
cupations within the operatives group varied con- 
siderably, mainly reflecting the different rates of 
growth of the industries in which the workers were 
employed, but also as a result of the differing im- 
pact of technological innovations. For example, 
the increase in the number of assemblers and 
checkers, examiners, and inspectors resulted from 
the sharp growth experienced by the electrical 
machinery industries, and the development and 
widespread adoption of assembly-line production 
techniques. The rapid decline in employment of 



spinners and weavers reflected in large part the 
relatively small increase in demand for textile mill 
products and increased mechanization of spinning 
and weaving processes. Employment of truck- 
drivers increased sharply, as a result of the marked 
increase in the amount of freight carried by motor 
trucks. 

Despite continued technological advances, which 
will adversely affect the demand for some opera- 
tives, overall requirements for these workers are 
expected to rise by 15 percent between 1964 and 
1975, rising to 14.8 million in 1975. Increases in 
production generated by rising population and 
rapid economic growth, as well as a rising demand 
for transport or goods by truck, are expected to 
be the main factors bringing about the increased 
requirements for operatives. 

The rate of increase in requirements for the oc- 
cupations within the overall operative group are 
expected to differ considerably. Requirements for 
assemblers are expected to increase relatively slow- 
ly over the next decade, as technological develop- 
ments such as automation adversely affect the need 
for these workers. On the other hand, require- 
ments for truckdrivers are expected to increase 
rapidly, as the volume of freight carried in trucks 
continues to increase. 

Effects of Technological Developments on 
Future Employment 

Technological innovations are expected to have 
the greatest impact on operative jobs in manufac- 
turing. The rising use in the production process 
of mechanical devices and machines, such as auto- 
matic conveyor systems and process control sys- 
tems, is expected to reduce unit labor requirements 
for operatives. The use of numerically controlled 
machines for lathing, drilling, milling, and boring 
of metal parts should limit the increase in require- 
ments for machine tool operators. On the other 
hand, truck drivers are not expected to be signifi- 
cantly affected by technological innovations, de- 
spite the development of bigger trucks and better 
highway systems. Some new jobs for operatives 
will be created in industries which produce tech- 
nological innovations, such as the instruments and 
electrical equipment industry groups. 
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EMPLOYMENT OF OPERATIVES, 1947-64 




1947 *49 *51 '53 '55 *57 '59 '61 '63 *65 



Source: Bureau of Labor Statistics 



Assemblers 



Employment Trends 

Estimated employment of assemblers increased 
from about 380,000 in 1950 to over 610,000 in 1960. 
Since 1960, employment in this occupational group 
has increased less than 2 percent (to about 620,- 
000) despite a substantial growth in production in 
the duralble goods industries, where over 90 per- 
cent of all assemblers are employed. Probably the 
major factor limiting employment growth of as- 
semblers during the past several years has been 
the increasing mechanization and automation of 
assembly operations. 

Assemblers make up one of the largest groups 
of semiskilled workers. The great majority of all 
assemblers are employed in the production of 
durable goods such as automobiles, aircraft;, tele- 
vision and radio receiving sets, cameras, watches, 
refrigerators, and electrical motors. More than 
40 percent of all assemblers are women, the major- 
ity of whom work in the electrical equipment, 



machinery, and supplies industry. Large numbers 
of women assemblers also are employed in the 
fabricated metals, transportation equipment, and 
instrument and related products industries. 

In spite of technological developments that will 
make it possible to automate more assembly opera- 
tions, and new tool designs that permit more than 
one operation to be performed simultaneously, em- 
ployment of assemblers is expected to continue to 
increase because of the rapid growth of the electri- 
cal machinery and electronics industries, where a 
large proportion of these operators are employed. 
Between 1964 and 1975, employment requirements 
for assemblers are expected to increase by about 
55,000, or 8 percent, to about 675,000. 

Effects of Technological Developments on 
Future Employment 

Employment requirements for assemblers are 
expected to increase slowly, despite rapid increases 
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in industrial production, because of continued em- 
phasis on the mechanization of assembly opera- 
tions. Factors expected to hold down employment 
requirements for assemblers include the increas- 



ing use of automated assembly lines; new tools 
designed to simplify assembly processes; and prod- 
uct adaptation such as the substituting of prmted 
electric circuits for manually wired products. 



Inspectors 



Employment Trends 

Estimated employment of inspectors increased 
from 332,000 in 1950 to 540,000 in 1964, an increase 
of about 62 percent. Employment or inspectors 
increased primarily as a result of the widespread 
adoption of assembly-line production processes 
following World War II, and the rapid increases 
in the output of most manufacturing industries. 
For example, in the electrical machinery industry 
group, small components of appliances, instru- 
ments, and electronic devices were assembled more 
and more through division of the overall assembly 
task into small operations performed by many dif- 
ferent workers. As a result, inspectors were 
needed for quality control at all stages of the pro- 
duction process, including the making up of sub- 
assemblies and the final product assembly. In 
addition, the increased number and complexity of 
'manufactured products required additional in- 
spectors to assure adequate quality control. 

Inspectors are employed m all manufacturing 
industries. The machinery and electrical equip- 
ment industry groups employed the largest num- 
ber of inspectors, each with about one-fifth of the 
total. Other large. numbers were employed in the 
transportation equipment, fabricated metal prod- 
ucts, textile mill products, apparel, primary 
metals, and stone, clay, and glass products 
industry groups. 

Employment requirements for inspectors are ex- 
pected to reach to 615,000 in 1975 — a 1.3 percent 
annual rate of increase compared with 3.6 percent 
between 1950 and 1964. The increasing require- 
ments are expected to result from the anticipated 



rapid rise in output in manufacturing industries 
and the increasing complexity of many manufac- 
tured products. Employment growth of inspec- 
tors will be tempered, however ,l)y the increasing 
use of devices to reduce inspection requirements 
or to increase the efficiency of inspectors. 

Effects of Technological Developments on 
Future Employment 

Technological developments are expected to af- 
fect future requirements for inspectors in many 
ways. Increasing use of sensing and feedback 
instruments and controls in the processing of many 
durable and nondurable products reduces inspec- 
tion requirements considerably. Accuracy is con- 
tinuously monitored by some equipment: in some 
instances, the equipment will automatically reject 
products not up to specifications; in others, only 
an occasional sample will require the close scrutiny 
of an inspector. Although automation of assem- 
bly operations is expected to increase in the years 
ahead, it most likely will not be accompanied by 
the widespread automating of inspection func- 
tions. In many cases, such technological advances 
may actually increase the need tor inspectors, 
mostly to look for and correct machinemade errors. 
Furthermore, many inspection functions now in- 
cluded among, the duties of assemblers may be 
transferred to inspectors as the manually executed 
functions associated with assembly of parts are 
performed increasingly by mechanical devices. 
Requirements for inspectors also may increase to 
assure that the closer tolerances of parts required 
by more complex equipment are met. 



Machine Tool Operators 



Employment Trends 

Estimated employment of machine tool opera- 
tors increased from 450,000 in 1954 to more than 
500,000 in 1964, an increase of about 11 percent 
over the 10-year period. The increased employ- 
ment of machine tool operators resulted primarily 
from the expansion of metalworking activity in 
the automotive, machinery, fabricated metals, and 
other metalworking industries during this period. 
However, employment of machine tool operators 



rose much less rapidly than output in these indus- 
tries, as a result of the increased use of automatic 
transfer equipment, and. improvements in the 
power, speed, and specialization of conventional 
tools. Largely, because of such cumulative devel- 
opments, machine tool productivity has increased 
steadily.. Numerically controlled machine tools 
have gained increasing, although still limited, ac- 
ceptance in the metalworking fields, resulting in 
further increases in the efficiency of machine tool 
operators. 
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The vast majority of machine tool operators are 
employed in the metalworking industries, pri- 
marily in the machinery, except electrical ; trans- 
portation equipment; fabricated metal products; 
and electrical machinery and equipment industries. 
Skilled machine tool operators may work in job 
shops, production departments, maintenance de- 
partments, and toolrooms. 

During the 1964-75 period, employment require- 
ments for machine tool operators are expected to 
decline slightly, from 500,000 to 480,000, as 
laborsaving technological developments more 
than offset the anticipated expansion in metal- 
working activities. The substantial increases ex- 
pected m population, in the number of households, 
and in disposable income are expected to result 
in a rapid increase in the demand for metal 
consumer products such as automobiles, heating 
and air-conditioning equipment, and household 
appliances. Higher levels of corporate income 
and rising expenditures for industrial plant capac- 
ity should stimulate the demand for machinery, 
machine tools, engines, materials-handling equip- 
ment, instruments, and other machined products. 
In addition, expanded activity in the construction 
industry is expected to increase the demand for 
construction machinery. Despite this anticipated 
expansion of metalworking activities, employment 
requirements for machine tool operators are ex- 
pected to decline because of technological develop- 
ments that will increase significantly the efficiency 
of machine tool operators. 

Effects of Technological Developments on 
Future Employment 

Employment requirements for machine tool op- 
erators are expected to be adversely affected by 
the expanded use of numerically controlled ma- 
chine tools and other laborsaving technological 
developments. Numerical control of machine 
tools constitutes a key technological development 
in the evolution or machine^ tools. Previous 
changes in machine tools largely involved improve- 
ments in power, speed, ana specialization of ma- 
chine tools. But, numerical control provides for 
the mechanized control of machine tools by means 
of electronic devices and changeable tapes on 
which directions have been punched. It consti- 
tutes a technique for significantly reducing unit 
labor requirements in many ways: (1) Numerical 



control is more continuous since the machine tool 
operator does not need to check and recheck his 
work against blueprints; (2) tool operations are 
more uniform, since the operator need not slow up 
as the work approaches completion; (3) since the 
use of numerical control results in more accurate 
machining, less work has to be redone — again in- 
creasing the efficiency of machine tool operators ; 
(4) tooling and setup time are significantly re- 
duced because of the substitution of tape controls 
for conventional jigs and fixtures. 

Numerical control also will tend to change, to 
some degree, the content and skill requirements 
for some machine tool operator j obs. Using a con- 
ventional machine tool, some operators must set 
up the machine, select the cutting speeds and feeds, 
and continually adjust the machine settings to 
achieve specifications. With numerical control, 
these duties are automatically carried out by coded 
tape instructions. The operator of a numerically 
controlled machine tool is primarily responsible 
for tending or watching the highly automatic 
equipment as it goes through a series of operations. 
Ir a malfunction occurs, the operator is normally 
required to notify his supervisor, rather than make 
adjustments himself. 

Employment requirements for machine tool op- 
erators also may be reduced by the increased utili- 
zation of automatic transfer equipment. Trans- 
fer machines are multistation machines within 
which the workpiece is automatically moved from 
station to station. Separate machining operations 
are usually performed automatically at each sta- 
tion. However, the use of automatic transfer 
equipment is economically feasible only in estab- 
lishments producing large quantities of a stand- 
ardized product. 

Improvements also are being made in the ma- 
chinability of metals. For example, the machin- 
ability of steel is improved by the addition of 
elements such as nitrogen, sulfur, and lead. This 
trend toward improved machinability of metals 
is expected to continue, thereby increasing the 
efficiency of machine tool operators by reducing 
the “down time” of metalworking machinery. 
Thus, despite the increase in overall metalworking 
activities, the above-mentioned developments, 
combined with the increased cutting speeds of con- 
ventional machine tools, are expected to reduce em- 
ployment requirements for machine tool operators. 



Laborers, Except Farm and Mine 



Employment Trends 

Employment of laborers increased from 3.5 mil- 
lion in 1947 to 3.9 million in 1951. Between 1951 
and 1964, employment declined to 3.6 million. 
The decline in the employment of laborers oc- 
curred despite a substantial rise in business activ- 
ity. The major factor reducing requirements for 
laborers during this period was the use of 
mechanized equipment to replace manual labor in 
such materials-handling jobs as loading and 
unloading, hauling, hoisting, wood chopping, 
wrapping, and mixing. 



About one-third of all laborers are employed in 
manufacturing establishments and one-fifth work 
in the construction industry. Others are em- 
ployed in a wide variety of industries, in- 
cluding wholesale and retail trade and transporta- 
tion ; however, less than 10 percent are employed 
in any one industry. 

Employment requirements for laborers are ex- 
pected to change very little between 1964 and 1975, 
in spite of a rapid rise in manufacturing and con- 
struction activity. Increasing demand is ex- 
pected to be roughly offset by rising output per 
worker resulting from continuing substitution of 
mechanical equipment for manual labor. 



Employment 
(in 000* s) 



EMPLOYMENT OF LABORERS, EXCEPT FARM AND MINE, 

1947*64 



1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 
1961 
1962 

1963 

1964 



3 , 526 
3 , 473 
3 , 365 
3 , 520 
3,952 
3 , 707 
3 , 656 
3,603 
3, -681 
3,670 
3,680 
3,600 
3 , 743 
3 , 665 
3 , 477 
3,559 
3 , 551 
3,624 



INDEX (1957-59=100) 
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Effects of Technological Developments on 
Future Employment 



Employment requirements for laborers are ex- 
pected to change little between 1964 and 1975. 
Technological developments are expected to 
continue to limit employment requirements for 
laborers. 

Manufacturing plants, freight terminals, and 
warehouses will use power-driven equipment such 
as forklift trucks, derricks, cranes, hoists, and con- 
veyor systems to perform an increasing amount 
of their materials-handling work. This type of 
equipment can move larger amounts of raw ma- 
terials and manufactured products and parts from 
place to place within a factory or warehouse than 
is possible when using manual workers. In addi- 
tion, integrated systems of processing and ma- 
terials-handling equipment will be installed in an 



increasing number of manufacturing plants in the 
years ahead. For example, in sawmills the use of 
electronic computers allows a console operator to 
control the cutting and moving of lumber without 
manual handling. 

In the construction industry, the increasing use 
of mechanized equipment to do work formerly 
done by laborers also will tend to reduce require- 
ments tor these workers. For example, construc- 
tion materials formerly handled manually at the 
construction site, such as brick, concrete, and lum- 
ber, now are being moved oy forklift trucks, 
powered wheelbarrows, and conveyor belts. Ma- 
terials are lifted to the upper floors of multi- 
storied buildings by automatic lifts and heavy 
cranes. The growing use of earth-moving ma- 
chines, including specialized equipment such as 
hole drillers, trenchers, and front-end loaders, to 
do excavating, ditch-digging, and similar work, 
also will reduce the need lor construction laborers. 
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Service Workers 



Employment Trends 



Employment of service workers increased by 
about 55 percent during the 1947-64 period, rising 
from nearly 6 million in 1947 to about 9.3 million 
in 1964. This rate of growth was exceeded only 
by professional, technical, and kindred workers. 
The major factors underlying the increased em- 
ployment of service workers during this period 
were population growth, higher levels of business 
activity, increases in leisure time, rising standards 
of living, and growth of disposable personal 
income. 

Service workers represented about 13 percent 
of all employed persons in 1964 and included 
groups as diverse as firemen and waiters. About 
one-fourth of all service workers were employed 
in private households, performing such homemak- 
ing tasks as dishwashing, laundering, bedmaking, 
and preparing and serving meals. Women make 
up an exceptionally high proportion of private 
household workers, about 97 out of every 100. 
This group is also characterized by extensive part- 
time employment. About two-thirds of all pri- 
vate household workers are employed on a part- 
time basis. 

Service workers employed outside private homes 
are concentrated in establishments providing a 
wide variety of services, wholesale and retail trade, 
and government. About half of the nearly 7 mil- 
lion service workers employed outside private 
homes in 1964 worked for one of the various service 
industries. Included were thousands of nurses’ 
aids and other hospital attendants; cooks and 
kitchen workers in hospitals and schools; barbers; 
beauty operators; ana maids, porters, and other 
hotel workers. In trade, the great majority were 
cooks, kitchen workers, fountain and counter 
workers, and waiters and waitresses who work in 
restaurants, drugstores, and other retail establish- 
ments where food is served. In government, many 
service workers were employed as firefighters, ana 
policemen and other law-enforcement officers. 

Employment requirements in service occupa- 
tions are expected to increase by more than one- 
third between 1964 and 1975, to about 12.5 million. 
The variety of occupations within the service 
group, however, are likely to be affected quite 
differently — some growing rapidly, others moder- 
ately, and a few actually declining. 



The greatest growth in requirements is expected 
to be for policemen and other protective service 
workers; attendants in hospitals, and in businesses 
rendering other professional and personal services; 
nurses’ aids ; beauty operators ; cooks, waiters^ and 
others who prepare and serve meals outside private 
homes; and janitors, caretakers, and building 
cleaners. Some of the factors expected to increase 
requirements for these occupations are the rising 
demand for hospital and other medical care re- 
sulting from increases in population and medical 
insurance coverage; the greater need for protective 
services as urbanization continues and cities be- 
come more crowded; and the more frequent use of 
restaurants, beauty parlors, and other services as 
population and income rise and as an increasing 
number of housewives take jobs outside the home. 

Little, if any, of the anticipated employment 
increase during the next decade is likely to be 
among workers employed full time in private 
homes. 



Effects of Technological Developments 
Future Employment 



on 



The nature of the service occupations, especially 
the necessity for extensive person-to-person con- 
tact, limits the application of laborsaving techno- 
logical innovations. Overall, the number of jobs 
eliminated by laborsaving technological innova- 
tions such as automatic drycleaning machines, 
automatic elevators, and computer controlled 
traffic signals is expected to be small compared 
with the number of new jobs created as the demand 
for service workers expands with increased popu- 
lation, economic activity, and higher income levels. 

The more widespread use and development of 
new products and equipment will reduce employ- 
ment requirements in some service occupations, 
however. For example, frozen foods, drip-dry 
textiles, and garbage-disposal units each reduce 
the unit labor needs in such occupations as kitchen 
and laundry worker and housekeeper. Similarly, 
because of electromechanical equipment, more and 
more elevators are operated automatically by pas- 
sengers. Thus, elevator operator has been added 
to such service occupations as porter, bowling 
pinboy, and bootblack which are declining in size 
because of technological innovations. 
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EMPLOYMENT OF SERVICE WORKERS, 1947-1964 



Employment 
(in OOP 1 s) 

1947 5, 987 

1948 6, 040 

1949 6, 266 

1950 6,535 

1951 6, 533 

1952 6,488 

1953 6,949 

1954 6,755 

1955 7, 106 

1956 7,609 

1957 7,632 

1958 7,809 

1959 8,040 

1960 8,349 

1961 8,640 

1962 8,802 

1963 9,031 

1964 9,256 



INDEX (1957-59=100) 




Source: Bureau of Labor Statistics 
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Farm Workers 



Employment Trends 

Average annual employment of farmworkers, 
including farmers, managers, laborers, and fore- 
men, decreased from about 8.1 million workers in 
1947 to approximately 4.4 million in 1964, a de- 
cline of 45 percent. Farmers and farm managers 
declined faster than the group as a whole, from 
nearly 5 million in 1947 to 2.3 million in 1964, a 
drop of 54 percent. Farm laborers and foremen 
declined about one-third over the period, from 3.1 
million workers in 1947 to 2.1 million in 1964. The 
decline in the employment of farmworkers during 
the 1950’s and early 1960’s occurred despite a sub- 
stantial rise in farm output. The major factors 



reducing requirements for . farmworkers during 
this period were the increasing size and efficiency 
of farms and the mechanization of many farm 
operations. In 1947, 1 farmworker produced 
enough food and fiber for himself and 14 others; 
today, he produces enough for himself and 31 
others. 

Employment requirements for farmworkers are 
expected to decrease to about 3.5 million workers 
by 1975, more than one-fifth below the 1964 level. 
This decrease is anticipated because of continued 
improvements in farm technology and a continued 
trend toward larger and more efficient farms. 
Farmers and farm managers are expected to con- 
tinue to decline faster than farm laborers and fore- 



EMPLOYMENT OF FARM WORKERS, 1947-64 




Source: Bureau of Labor Statistics 
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men because of a continued decline in the number 
of small farms. 

The overall output of farm products is expected 
to continue to increase in the years ahead. How- 
ever, unlike many other segments of the economy, 
farm output is not expected to be stimulated by 
significant increases in per capita consumption 
of its products. Increases in domestic farm pro- 
duction will result primarily from population 
growth. Exports of farm products, which cur- 
rently represent about a sixth of farm income, are 
expected to continue to grow, but at a somewhat 
slower rate than domestic consumption. 

Effects of Technological Developments on 
Future Employment 

Despite an increase in agricultural production, 
employment requirements for farmworkers are ex- 
pected to decline because of technological develop- 
ments that will increase output per farmworker. 
The aims of modem agricultural technology are 
to give the farmer better control over nature and 
to reduce the amount of labor required in farming 
operations. Significant achievements have already 
been made in these areas and more are expected 
in the future. Technological innovations are ex- 
pected to increase the productive output of land 
and animals, or reduce production risks inherent 
in farming operations. For example, improved 
fertilizers, seeds, and feed will permit the farmer 
to meet increased production demand without cor- 



responding increases in employment. Improved 
irrigation and pest control methods and the use 
of crop varieties that resist drought, wind, and 
disease will reduce the risk of crop failure, thereby 
increasing output per farmworker. 

Agricultural mechanization will enable farmers 
to reduce labor requirements or to meet increased 
production demands without corresponding in- 
creases in employment. For example, the develop- 
ment of improved mechanical harvesters for vege- 
tables and fruits will decrease the need for seasonal 
and other hired workers. The use of machinery 
for thinning and weeding also will reduce the need, 
for hired farmworkers. Innovations in livestock 
and poultry feeding and improved milking systems 
will allow farmers to handle a greater, volume of 
production more efficiently. The expected develop- 
ment of automatic packing, inspection, and sort- 
ing systems for fruits, vegetables, and other farm 
products also will reduce employment require- 
ments for farmworkers. 

The continuing trend toward larger and more 
efficient farms can be expected to accelerate the 
pace of technological innovation in this industry. 
Because larger farms tend to employ more capital 
and less labor than the smaller units they displace, 
total employment opportunities for farmworkers 
are reduced. On the other hand, the skill require- 
ments for many jobs on large farms increase be- 
cause of the application or more efficient farm 
methods and the use of more complex tools and 
machines. 



PART IV. FACTORS AFFECTING OCCUPATIONAL 

EMPLOYMENT PATTERNS 



In today’s technologically oriented society, there 
appears to be a general public awareness that tech- 
nological change materially affects the occupa- 
tional requirements of the economy. It is gen- 
erally agreed that the introduction of new ma- 
chinery and production processes usually has a 
direct impact on employment, often causing dis- 
placement of individual workers and sometimes 
overall employment declines in an occupation. 
There is considerably less awareness, however, that 
many factors other than technological develop- 
ments also influence the level of employment in a 
particular occupation. 

Part IV provides a discussion of the many fac- 
tors which influence occupational employment. 79 
The first section discusses the effects of changing 
technology as evidenced by the changing occupa- 
tional patterns of selected industries. The second 
section describes the effect of factors other than 
technological change. 

The Effects of Changing Technology on Occu- 
pational Patterns 

Although many factors other than technological 
changes have had and will continue to have a 
significant impact on the occupational structure 
or the labor force, technological change is none- 
theless a major determinant of occupational 
employment shifts. However, technology is in- 
extricably woven with the other factors influenc- 
ing employment, and the impact of technology 
itself is often hard to distinguish. This section of 
Part IV provides illustrative examples of the 
diverse effect that technological change has on oc- 
cupations, as evidenced by the changing occupa- 
tional composition of selected industries. 

One impact of technological change on industry 
occupational patterns can be seen most clearly in 
industries which are declining in employment. In 
these industries, the greatest decreases in employ- 
ment have usually taken place among laborers and 
others in the least skilled groups. One example 
is the railroad industry , which, under the impact 
of changes in technology, in the scale of opera- 

™ The material In Part IV Is drawn In large part from Effects 
of Technological Change on Occupational Employment Patterns 
in the United States, a naper prepared by Ewan Clague, former 
Commissioner of Labor Statistics, for the Conference on the Man* 
power Implications of Automation, Organization for Economic 
Co-Operation and Development, Washington, D.C., Dec. 8, 1964. 



tions, and in product mix, showed both very sub- 
stantial declines in total employment and 
significant alterations in occupational composition 
over the 13-year period 1947 through I960. 80 Dur- 
ing this time, tne diesel engine completely sup- 
planted the steam locomotive, and there were 
substantial technical improvements in the method 
of maintaining track and roadbed. At the same 
time, passenger traffic declined substantially and 
freight traffic remained reasonably stable. 

The effect of these changes is clearly reflected in 
the occupational composition of the industry. 
Employment dropped by more than 40 percent be- 
tween 1947 and 1960, for a net loss of nearly 
572,000 jobs. However, maintenance-of-way em- 
ployment dropped by 55 percent, with the 69- 
percent decline in unskilled section hands (who 
aid common labor on the tracks but were replaced 
by mobile-powered units that made repairs while 
moving slowly over the track) being offset to some 
extent by the 47-percent increase in the number 
of semiskilled portable equipment operators. Be- 
cause diesel-electric locomotives require much less 
repair work than steam locomotives, skilled 
workers in repair employment dropped by 35 per- 
cent. Boilermakers were the hardest hit craft; 
their number declined by 82 percent. On the other 
hand, employment of electrical workers increased 
by 15 percent. Other occupational groups had 
smaller declines than the 40-percent drop in the 
industry as a whole. Professional, clerical, and 
general office employees declined by only 27 per- 
cent (affected to some extent by the introduction 
of electronic data processing) and executives de- 
clined by only 1 percent. The net effect of these 
occupational changes was that executive and office- 
workers increased as a proportion of total employ- 
ment and unskilled workers and some maintenance 
crafts decreased. 

The lumber and . wood products industry is an 
example of a growing industry in which the num- 
ber of unskilled jobs declined as mechanized equip- 
ment was installed. Employment dropped by 
more than 180,000 during the 1950-60 period, an 
average of about 2 percent per year. At the same 
time, output rose considerably, owing mainly to 
the use of faster and more powerful laborsaving 

*> Employment and Changing Occupational Patterns in the Rail- 
road Industry, 19i7-60 (BLS Bulletin 1344, February 1963). 
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machinery such as high-speed handling, sawing, 
sorting, and stacking equipment. Wooachoppers 
and unskilled lumbermen decreased significantly 
between 1950 and 1960, while operators of portable 
spars, mechanical lumberjacks, and loading and 
other equipment increased. 

In banking , technological changes have affected 
the occupational structure in still another way. 
Occupational patterns changed rapidly as this 
fast-growing industry expanded its use of elec- 
tronic data processing equipment. 81 The sharpest 
reductions in manpower requirements for a given 
volume of work were in the demand deposit sector, 
where the needs for bookkeepers, proof and transit 
clerks, and many other routine clerical workers 
were reduced substantially through the use of 
magnetic ink character recognition, electronic 
boonkeeping machines, and full-scale computer 
systems. On the other hand, among the new jobs 
created were reader-sorter operator, check encoder 
or inscriber, control clerk, and keypunch operator; 
a few new jobs for programers and systems ana- 
lysts were created at the professional and tech- 
nician level. About half the people employed in 
banking — tellers, secretaries, typists, switchboard 
operators, officers, and professional workers — were 
not markedly affected by technological change and 
their employment continued to rise as banks in- 
creased their facilities and added new services. 
(The Bureau of Labor Statistics projections pre- 
sented earlier in this report show that employment 
requirements in banking may ri by about 840,000 
between 1964 and 1975, despite the rapidly ex- 
panding use of electronic data processing equip- 
ment and other innovations.) 

Another example of the effects of the introduc- 
tion of electronic computers on office employees 
can be seen from a study made by the Bureau of 
Labor Statistics of the tax return processing in a 
southern region of the United States. 82 This 
study shows that large numbers of routine and re- 
petitive clerical jobs, particularly those relating 
to posting, checking, and maintaining records, 
were cut substantially. Also reduced significantly 
were the number of operators of bookkeeping ma- 
chines and other office equipment. However, 
large numbers of keypunch operators (also classi- 
fied as clerical workers) were hired to transcribe 
data from tax documents to punchcards for proc- 
essing by computers. Another major effect was 
the reduction in the number of lower level super- 
visory jobs resulting from the elimination of cer- 
tain routine clerical functions. Some new occupa- 
tions related to administering and operating the 
computer system — systems analyst, programer, 
and console operator — were created. 



““Changing Manpower Requirements In Banking,” Monthly 
Labor Review, September 1962. 

81 Impact of Office Automation in the Internal Revenue Service 
(BLS Bulletin 1364, 1963). 



Examples of the contrasting effects of technol- 
ogy are shown in the changing occupational dis- 
tributions of the petroleum and baking industries. 
( See table 3. ) In the petroleum reining industry , 
between 1950 and 1960, laborers decreased in num- 
ber and proportion, whereas craftsmen and pro- 
fessional workers increased. The increase in em- 
ployment of craftsmen resulted largely from the 
growing amount of maintenance needed in the 
highly instrumented and automated petroleum re- 
fining processes. Employment of technicians in- 
creased because of the greater utilization of auto- 
mated and computerized systems. 

In the baking industry, on the other hand, the 
biggest increase in the proportion of total employ- 
ment occurred among sales workers and opera- 
tives, whereas craftsmen declined as a proportion 
of the total. The decline in the relative impor- 
tance of craftsmen reflected changes in technology, 
such as the introduction of continuous mixing units 
and modernized ovens in which products are 
baked while passing through the oven on a con- 
veyor. In addition, because new methods were 
developed to freeze perishable items, they were 
produced in much larger quantities, contributing 
to the reduction in the relative number of skilled 
bakery workers required. The increase in sales 
workers was related to the greater number of 
driver-salesmen required to handle the much larger 
volume of bakery products. The increase in pro- 
portion of semiskilled workers resulted to a great 
extent from the large expansion m ,8 number of 
truckdrivers — more than offsetting the decrease 
in operatives needed because of the introduction 
of automatic slicing, packaging, and other 
machines. 

Change in technology in the telephone industry 
resulted in an occupational shift different from 
those previously described. As table 4 shows, the 
greatest shift was the decrease in the proportion 
of telephone operators and other clerical workers 



Table 3. Changes in Occupational Employment in 
the Petroleum Repining and Bakery Industries, 
1950-60 



Occupation 


Bakeries 


Petroleum 

refining 


1050 


1960 


1950 


1960 


Total employed (in thousands) 

Total percent 

Professional and technical 

Managers, officials, and proprietors.. 

Clerical workers 

Sales workers 

Craftsmen and foremen 

Operatives 


267.0 
> 100.0 


362.1 

>100.0 


257.2 

>100.0 


252.7 

*100.0 


0.8 

0.6 

8.5 

0.7 

31.7 

39.5 

3.1 

3.1 


0.0 

6.1 

8.5 

9.9 

27.4 

41.5 
3.0 

2.9 


14.9 

5.9 

17.5 

2.1 

21.7 

26.3 

2.3 

9.2 


10.2 

0.0 

18.1 

2.2 

23.7 

26.3 

1.7 

5.0 


Service workers 

Laborers, 





* Base used In computing percents was the employed less the number not 
reporting occupations. 

Source: Department of Commerce, Bureau of the Census. 
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Table 4. Changes in Occupational Employment in 
the Telephone Industry, 1950-60 



Occupation 


1950 


1960 


Total employed (In thousands) -- 


594.8 

1100.0 


692.5 

uoo.o 


Total percent 


Professional and technical 


4.9 
3.7 
62.5 
(44.2) 
. 3 
24.9 
(22.0) 
1,2 
1.6 
.8 


6.5 

5.4 

55.5 
(31,8) 

1.1 

28.6 
(25.5) 

.7 

1.7 

.5 


Managers, officials# and proprietors ------ 


Clerical workers.- 


Telephone workers ... 


Sales workers - - 


Craftsmen and foremen--- - 


Lio ft m fi n and . , , , 


Operatives - - -------------- 


Service workers - ----- — - 


Laborers-- — 





* Base used In computing percents was tbe-total employed less the number 
not reporting occupations. 

Soubcb: Department of Commerce, Bureau of the Census. 



resulting from the conversion from manual sys- 
tems to automatic dial services for local and long- 
distance calls, and the introduction of automatic 
timing and billing services. At the same time, 
linemen, telephone installers, and repairmen in- 
creased because of the growing numlber of tele- 
phones as well as the complexity and growing 
volume of telephone services. 

Perhaps the most dramatic impact of techno- 
logical change on employment has taken place on 
the farm. As a result of increased mechanization, 
the use of scientific methods, chemical fertilizers, 
better seeds, and the like, productivity in agricul- 
ture has increased much more rapidly than in most 
industries. Employment has declined despite the 
need to grow more food for the increasing popu- 
lation. Furthermore, the occupational structure 
of farm employment has been sharply affected. 
For example, between 1950 and 1960, farmers and 
farm laborers decreased bv about 40 percent, but 
the number of professional workers in agriculture 
rose by about 20 percent — such workers include 
airplane pilots (for crop dusting), scientists, 
foresters, accountants, and veterinarians. 

The above illustrative descriptions of the impact 
of technological developments on selected indus- 
tries should not obscure the fact that the effect of 
technological change on the occupational structure 
of most industries is extremely complex and can- 
not be traced easily. For the most part, techno- 
logical innovations are not adopted extensively in 
an industry or an individual plant at any single 
time. Instead, they are often adopted piecemeal 
in the form of a great many minor changes intro- 
duced in one establishment and then in another, 
and often in a gradual way within an establish- 
ment. In view of the multitude of small changes 
having a different effect on the occupational pat- 
tern of an industry, it is extremely difficult, par- 
ticularly without comprehensive current data on 
changing occupational employment patterns in 
individual industries to determine the net effect 
of all technological changes. 



Factors Other Than Technological Change 
Which Affect Occupational Employment 

In addition to technological change, there are 
several other major factors affecting occupational 
employment patterns. The most important of 
these other factors are the different rates of em- 
ployment growth among industries resulting from 
shifts in the distribution of income and changing 
patterns of consumption; growth in population 
and its changing age distribution; Government 
policy and Federal expenditures; institutional 
factors such as union-management relationships 
and practices ; and the relative supply of persons 
in different occupations. These and other factors 
are discussed in the following pages. 

Population Growth. One of the major determi- 
nants of occupational change is growth in popula- 
tion and its changing age distribution. Eapid in- 
creases in population bring about sharp rises in 
the demand for goods and services of all kinds, and 
result in employment increases in industries pro- 
ducing them. As the population grows, there is a 
concomitant increase in the demand for the prod- 
ucts needed to feed, clothe, and house the increased 
numbers of people and as industry expands its 
production of goods to meet these needs, employ- 
ment often expands s^so. Similarly, the growing 
population requires increased services, which re- 
sults in a rise in volume of business in service- 
producing industries, and therefore in the demand 
for workers such as barbers, hairdressers, lawyers, 
bankers, and medical personnel. The increasing 
urbanization of the population is responsible for 
the expansion of State and local government em- 
ployment in order to provide the public services 
needed for urban living, such as those provided by 
firemen and policemen. Often, many of these oc- 
cupations increase nearly in direct proportion to 
the increase in population. 

In addition to the impact of overall popula- 
tion growth, the changing age distribution of the 
growing population plays a major role in influenc- 
ing employment growth in some industries and 
their occupations. For example, a very large part 
of the increase in professional workers has been 
due to the changing composition of the popula- 
tion. A greater number of teachers are needed to 
service the rising number and proportion of school- 
age children in the population. Similarly, the in- 
creasing number of older persons in the popula- 
tion tends to bring about an even greater increase 
in demand for medical personnel. 

Government Policy and Federal Expenditures. 
Government policy and Federal, State, and local 
expenditures play a major role not only in deter- 
mining the occupational composition of employ- 
ment, but in providing and stimulating overall 
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employment. It is estimated, for example, that 
nearly 3 million workers are currently engaged in 
federally sponsored defense-related activities. Ex- 
penditures for education increase not only the em- 
ployment of teachers, but of the construction 
workers and others needed to build, maintain, and 
administer the schools. Similarly, occupations 
such as social workers, doctors, nurses, highway 
engineers, and many others are affected by the size 
and direction of government expenditures. 

# Of the Federal programs, defense and space ac- 
tivities, have had the greatest effect on the occupa- 
tional distribution of employment in the United 
States. Large and rising Government expendi- 
tures for research and development, for example, 
are in great part responsible for the dramatic in- 
crease in the demand/ for scientists, engineers, and 
technicians. The distinctive manpower profile 
characteristic of today’s defense work force — with 
its above-average proportions of professional, 
technical, clerical, and craft workers and below- 
average proportions of semiskilled operatives — 
may be seen in the comparison (for 1963) of broad 
occupational groups in manufacturing employ- 
ment as a whole and in defense-related employ- 
ment ixi private industry. (See table 5.) 

As table 5 shows, 15 percent of the work 
force in the defense industry consists of profes- 
sional and technical workers, as against only 9 
percent in manufacturing as a whole. In fact, 
throughout the whole range of the more highly 
skilled administrative, clerical, and craft workers, 
the proportions in defense industry are higher 
than in manufacturing. Conversely, only 37 per- 
cent of defense employment (3 workers out of 8) 
are operatives or laborers while about half of 
manufacturing employment consists of these 
occupations. 

Another illustration of the higher skilled struc- 
ture of defense-oriented manufacturing can be 
seen in table 6, which compares the early 1965 oc- 
cupational distribution in selected plants manufac- 
turing military and space electronic end-products 
with that in plants manufacturing electronic con- 



Table 5. Occupational Composition op Manufactur- 
ing and Defense-Related Employment in Private 
Industry, 1963 



Occupation 


All U.S. man- 
ufacturing 
(percent) 


All defense-related 
employment in pri- 
vate industry 
(percent) 


Total 


UOO 


100 


Professional and technical workers.. 


9 


15 


Managers, officials, and proprietors.. 


6 


7 


Clerical workers 


12 


15 


Sales and service workers 


5 


6 


Craftsmen 


18 


20 


Operatives 


43 


31 


Laborers 


6 


6 



i Because of rounding, percents do not total 100. 
Sotjkce: A ftmthht Labor Review, May 1964, p. 514. 



Table 6. Illustrative Occupational Distributions 
in Electronics Manufacturing Plants Making 
Military and Space Products, and in Those Making 
Consumer Products, Early 1965 



Occupation 


Military and 
space products 


Consumer 

products 




Percent 


Tnfc^l employment^. _ _ ___ n 


100.0 


100.0 




Nonproduction workers 


68.0 


40.0 


Engineers and other technical workers. ..... 


35.0 


12.4 


Engineers,, ,, 


21.4 


7.4 


Teahntolanq and draftsman ___ 


13.6 


5.0 


Administrative and executive.. 


17.4 


16.1 


Clerical and stenographic,. 


15.3 


11.1 


Production workers............... 


32.2 


60.0 


Skilled __ 


10.5 


10.7 


Semiskilled and unskilled........ 


21.7 


49.8 





Note: For further Information see Employment Outlook and Changing 
Occupational Structure in Electronics Manufacturing (BLS Bulletin 1363, 
October 1963), p. 37. 

SotmcB : U.S. Department of Labor, Bureau of Labor Statistics s 
based on information obtained through field visits to selected 
electronics establishments. 

sumer products, such as radios and television sets. 
In electronics manufacturing, employment in the 
production of military and space items consisted 
of 68 percent nonproduction workers and only 32 
percent production workers, whereas in the manu- 
facture of consumer products in that same indus- 
try, only 40 percent were nonproduction workers 
and 60 percent, production workers. Engineers 
and other technical workers were three times as 
numerous in military and space work; clerical and 
stenographic personnel were also much more nu- 
merous. Even among production workers there 
was a marked difference. Nearly one-third of the 
production workers in military and space products 
plants were skilled, the remaining two-thirds be- 
ing semiskilled and unskilled. < On the other hand, 
over 80 percent of the production workers in con- 
sumer products were semiskilled and unskilled (50 
percent of the entire work force) . The major fac- 
tor is that military and space products are in the 
forefront of technological change, emphasizing 
custom production involving continued invention 
and improvement, whereas consumer products are 
primarily items mass produced in large volume. 

Employment Growth Among Industries. The 
different rates of employment growth among in- 
dustries, as affected by the factors described above, 
may have been the most important single factor 
determining the occupational distribution of em- 
ployment in the United States. 88 An examination 
of industry employment trends indicates that the 
very large increases in white-collar employment in 
the economy as a whole have resulted from the 
greater-than-average growth in industries employ- 
ing large numbers of these workers — for example, 



M Of course, growth of some industries Is due to new technology 
and inventions, and decreases in some industries are due in part 
to increases in productivity. 
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State and local government, finance, insurance, 
and real estate, trade, and business and profes- 
sional services — coupled with the much slower 
growth in industries in which smaller numbers of 
white-collar workers are employed — mining, 
manufacturing, and transportation. Of course, 
differences in industry employment growth also 
reflect shifts in the distribution of income and 
changes in patterns of consumption, which in turn 
may bring about changes in the demand for prod- 
ucts of particular industries, and hence employ- 
ment changes. Furthermore, the greater growth 
of some industries has resulted from technological 
developments, i.e., new inventions such as televi- 
sion. The rapid growth of the space program is 
another example of how technological innovations 
may bring about lapid industry employment 
growth. 

A comparison of 1950 and 1960 census data 
shows further that, except for laborers, the chang- 
ing employment levels of industries had a much 
greater effect than shifting occupational patterns 
within industries on the change m the number of 
persons employed in each occupational group. 
For example, among the sales, craftsmen, and op- 
erative groups, no increase in employment resulted 
from the net effect of changing occupational pat- 
terns of individual industries over the 1950-60 
period. Similarly, nearly all of the 47-percent in- 
crease in employment in the professional group 
resulted from the changing levels of industry em- 
ployment. Changing occupational patterns of in- 
dividual industries apparently offset each other, 
so that there was only a very small net increase in 
the employment of professional workers which 
could be attributed to shifting occupational 
structures. 

This conclusion is based on net growth of major 
occupational groups. Vast changes, however, may 
occur within each occupational group despite lit- 
tle change in the overall total. Although individ- 
ual occupations in the same skill group may have 
divergent rates of growth, adding those occupa- 
tions together often results in very little apparent 
change for the occupational group as a whole. For 
example, within the clerical occupational group, 
employment of telephone operators decreased 
sligntly from 1950 to 1960, whereas the number of 
stenographers, secretaries, and typists rose by 
more than two-fifths. Similarly, within the 
craftsmen group, boilermakers decreased by one- 
third and air-conditioning and refrigeration me- 
chanics increased by more than two-fifths during 
this period. 

Another example of the importance of industry 
growth to occupational employment may be found 
in the recent employment rises in the manufactur- 
ing and construction industries resulting from 
high levels of high-economic activity nationally. 



Closely related to this recent expansion has been 
the sharp reversal of the half-decade downtrend 
in the number of workers employed in blue-collar 
jobs. Employment in these manual occupations 
increased by 700,000 between 1962 and 1963 and 
by over half a million between 1963 and 1964, as 
contrasted with the decline which totaled 600,000 
jobs for the half decade between 1957 and 1962. 

Industry growth rates can also be affected by 
otlier ? closely related factors. For example, im- 
position of protective tariffs or import levels often 
insures domestic producers a growing market for 
their products. Similarly, the discovery of new 
natural resources may place the domestic producer 
in a much more competitive position vis-a-vis 
foreign exports, and thereby expand the demand 
for his product. The substitutability of new 
products can reduce the demand for some prod- 
ucts, i.e., plastic for glass. 

Union-Management Relationships and Practices. 
The occupational pattern of an industry may be 
influenced greatly by collective bargaining agree- 
ments and the relationship between labor and man- 
agement. The construction industry is a good ex- 
ample of the influence labor-management decisions 
may have in maintaining occupations nearly in- 
tact through decades of technological change. 
The railroad, longshore, and newspaper indus- 
tries are other cases where, in general, the influence 
of unions has been directed toward the mainte- 
nance of occupational skills. Union management 
decisions are often important enough to have a 
marked effect on the occupational patterns of the 
economy as a whole. 

Collective bargaining agreements may also have 
a different type of effect on occupations. For ex- 
ample, union-management agreements providing 
for early retirements may serve to accelerate the 
rate of decline of occupations in which employees 
either are or may become surplus. On the other 
hand, agreements which provide for shorter work- 
ing hours (as with truck and bus drivers) or 
longer holidays (such as in the steel, can, and alu- 
minum industries) may increase or at least main- 
tain the requirements for workers. 

Supply and Demand Factors. Scarcities and sur- 
pluses among different occupations provide man- 
agement with the opportunity to engineer the jobs 
to match in some degree the available supply of 
workers. For example, when engineers are in 
short supply, many routine engineering functions 
are reprogramed to be performed by technicians, 
and additional technicians are hired to perform 
these functions. In other cases, a production 
process or material may be adjusted so as to em- 
ploy a combination of labor skills different from 
those in short supply. 
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Other Factors ated by population growth. Organizational 

changes and improvement in managerial practices 
One of the many other nontechnological factors also influence the growth rates of occupations, 

which influence occupational employment is the Mergers and acquisitions of firms often affect 

Nation’s social climate. Increasing concern with many middle-management jobs, as does the 

the problems of education, living conditions, streamlining of administrative procedures. More 

health standards, and discrimination result in in- liberal tax conditions, lower corporate tax rates, 

creased requirements for many occupations such as and new depreciation guidelines also affect oc- 

teachers, guidance counselors, and social workers. cupations in that they may increase the profit- 

These requirements are over and above those ere- ability of new machinery and equipment. 
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PART y. PROJECTED CHANGES IN OCCUPATIONAL REQUIRE- 
MENTS AS THEY RELATE TO SELECTED SUBGROUPS OF 
WORKERS 



Changing occupational requirements may affect 
important subgroups of the labor force quite dif- 
ferently. Part V illustrates some of the implica- 
tions that appear to be pertinent to the future em- 
ployment of nonwhite workers, younger and older 
workers, and women. 

This report makes no attempt to forecast what 
the employment of these groups will actually be in 
1975. On the contrary, the projections are based 
entirely on very specific assumptions^ and serve 
only to illustrate important relationships between 
occupational changes and the employment charac- 
teristics of these subgroups. 

Changing Occupational Requirements and Em- 
ployment Opportunities for Nonwhite 
Workers 

In recent years, nonwhite workers have had un- 
employment rates about twice as high as those for 
white workers. The average unemployment rate 
for nonwhites in 1964 was 9.8 percent ? while for 
whites it was 4.6 percent. This disparity reflects, 
in part, the lower educational levels of nonwhites 
and their concentration in occupations subject to 
higher-than-average unemployment rates. They 
aro concentrated disproportionately in laborer oc- 



cupations — both in industry and on farms — and 
service occupations, and have lower proportions 
in white-collar and craft occupations than do 
white workers. 

The occupations in which the greatest number 
of nonwhites are now employed will be growing 
more slowly than other occupations over the next 
10 years. Therefore, if employment opportunities 
for nonwhites are to improve, or even remain the 
same, they must continue to gain access to the 
rapidly growing higher skilled and white-collar 
occupations. 

If the nonwhites were merely to continue hold- 
ing the same proportion of the jobs in -each occu- 
pation that they held in 1964— that is, if they were 
to make no advances in gaining access to the craft 
and white-collar occupations — the nonwhite share 
of total employment would decline, simply because 
of the slower growth of the occupations in which 
they are concentrated. 

Table 7 illustrates what the plight of the non- 
white workers will be by 1975 if they continue to 
hold the same proportion of the jobs in each occu- 
pation group as in 1964. The total number of 
nonwhites employed in 1975 under these assump- 
tions would be 8,970,000, an increase of about 
1.5 million, or 20 percent, as compared to 1964. 



Table 7. Illustrative Projections op Employment op Nonwhite Workers in 1975, on the Assumption That 
They Will Retain the Same Share op Employment in Each Occupation as in 1964 

[In thousands] 





Employment, 1964 


Hypothetical employment, 1975 


Occupational group 


Total 


Non- 

white 


Nonwhite as a 
percent of total 


Total * 


Non- 

white 


Nonwhite as a 
percent of total 


Total, all occupations 


70,400 


7,480 


10.6 


88, 700 


8,970 


10.1 




Professional, technical , and kindred workers 


8,600 


500 


5.8 


13,200 


770 


5.8 


Managers, officials, and proprietors ^excluding farm) * 


7.500 
10, 700 

4. 500 
9,000 


190 


2.6 


9,200 

14,600 


240 


2.6 


Clerical and kindred workers «. 


570 


5.4 


780 


5.3 


Sales workers 


140 


3.1 


5,800 


180 


3.0 


Craftsmen, foremen, and kindred workers 


530 


5.8 


11,400 


670 


5.9 


Operatives and kindred workers - - 


12,900 
3,600 
9, 300 


1,520 


11.8 


14,800 


1,740 


11.8 


Laborers (excluding farm and mine) _ __ _ 


970 


26.9 


3,700 


1, 990 


26.9 


Service workers.- - 


2,410 


26.0 


12,600 


3,080 


24.7 


Farm workers .... ...... ... 


4,400 


650 


14.6 


3,500 


520 


14.8 







* Total employment has been projected earlier In this report. 

Notes: (1) Because of rounding, sums of individual items may not equal 
totals. (2) Total employment is rounded to the nearest 100,000 and nonwhite 
employment is rounded to the nearest 10,000; the percentages are derived 
from unrounded data. (3) The computations were done separately for the 
following occupational categories: Medical and other health; teachers, except 
college; other professional and technical; managers, officials, and proprietors; 



stenographers, typists, and secretaries; other clerical workers; retail trade 
sales workers; other sales workers; carpenters: construction craftsmen, except 
carpenters; mechanics and repairmen; metal craftsmen, except mechanics; 
other craftsmen and kindred workers; foremen^ ot elsewhere classified; driv- 
ers and deliverymen; other operatives; nonfarm laborers; private household 
workers; service workers, except private household; farmers and farm manag- 
ers; and farm laborers and foremen. 
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This rate of increase in employment would be 
slower than that of white workers, whose employ- 
ment is projected, under this assumption, to rise 
by about 27 percent. 

The implications of this slower growth in em- 
ployment for unemployment among non whites 
may be seen by comparing this estimate of their 
employment in 1975 with the non white labor force 
projected for that year. Preliminary projections 
of the latter, consistent with the general labor 
force projections presented earlier in this report, 84 
show a total non white labor force of about 11 mil- 
lion in 1975. Assuming that the same number of 
nonwhites will be in the Armed Forces in 1975 as 
in July 1963 (about 200,000) , we would derive a 
nonwhite civilian labor force of about 10.8 million. 
If approximately 9 million were employed, as com- 

E utea above, the remainder — 1.8 million — would 
e unemployed — an unemployment rate of about 
17 percent — overlive times the unemployment rate 
for the whole labor force assumed m the projec- 
tions of employment. 85 

Actually nonwhites have made some gains in 
recent years -in shifting to the higher skilled and 
faster growing occupations. As snown in table 8, 
non whites increased their share of the jobs in the 
white-collar occupations from 3.1 percent in 1954 
to 4.5 percent in 1964. The gains took place in 
each of the major occupation groups of white- 
collar workers; the gain was steady over the whole 
10-year period in clerical occupations, but among 
professional, sales, and managerial occupations the 
greatest increase took place after 1958. 

There was a more modest gain in the nonwhite 
share of employment in blue-collar occupations — 
from 10.9 percent in 1954 to 11.8 percent in 1964. 
This reflected a slight decline in their share of 
laborer jobs, a slight gain among operatives, and 
a substantial gain among craft jobs. 

In service occupations, where nonwhites have 
traditionally had a disproportionately large share 



of the jobs, their share decreased moderately, from 
29 to 26 percent in the 1954-64 period. 

Nonwhites moved out of farm occupations in 
roughly the same proportions as did white workers 
over the 10-year period. The nonwhite share of 
farm employment continued at about the same 
level, between one-sixth and one-seventh of the 
total. In 1964, it was 14.6 percent, slightly below 
the 15.3 percent of 1954. 

If these trends continue, the effect would be to 
increase total nonwhite employment and to reduce 
the gap between white and nonwhite unemploy- 
ment. To illustrate this, a computation of non- 
white employment in 1975 was made on the as- 
sumption that the changes in the period 1958 to 
1964 in the proportion of jobs in each occupation 
filled by nonwhites would continue at the same 
annual rate in the period 1964 to 1975 (table 9). 
The period since' 1958 was chosen because some of 
the major changes have occurred since then. Un- 
der this assumption, nonwhite employment would 
be about 10 million 88 in 1975, a gain of about 2.5 
million, or about one-third ? as compared to a little 
more than 25-percent gain m employment of white 
workers. With the same non whites civilian labor 
force estimated above — 10.8 million — this would 
leave almost 800,000 non white unemployed, an un- 
employment rate of 7.5 percent — two and one-half 
times as high as the projected 3-percent unemploy- 
ment rate, for the . whole labor force. Thus, the 
present disparity in unemployment rates between 
whites and nonwhites would still remain in 1975 
if the nonwhites continue to gain access to the 
higher skilled jobs at the same rate as in recent 
years. 

In summary, the effect of the projected shifts 
in the occupational requirements of the U.S. econ- 
omy on employment opportunities for nonwhites 
is such that they will have to gain access to the 
rapidly growing higher skilled and white-collar 
occupations at a faster rate than they have in 



Table 8. Non white Employed Workers as a Percent of Total Employment in Each Major Occupation Group. 

1954 - 64 1 



Occupational group 


1954 2 


1955* 


1956 2 


1957 2 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


Total, all occupations 


10.3 


10.2 


10.3 


10.4 


10.2 


10.3 


10.6 


10.4 


10.5 


10.5 

5.3 


10.6 


Professional, technical, and kindred workers 


3.9 


3.9 


3.7 


3.8 


3.8 


4.3 


4.4 


4.1 


4.6 


5.8 


Managers, officials, and proprietors (excluding farm) 


2.1 


2.3 


2.2 


2.1 


2.3 


2.3 


2.5 


2.5 


2.5 


2.6 


2.6 


Clerical and kindred workers 


3.7 


3.8 


3.8 


4.4 


4.3 


4.4 


5.2 


5.4 


5.1 


5.1 


5.4 


Sales workers 


2.3 


2.0 


1.8 


1.9 


2.1 


2.1 


2.6 


2.5 


2.6 


3.0 


3.1 


Crafstmen, foremen, and kindred workers 


3.8 


4.0 


4.2 


4.4 


4.5 


4.5 


4.9 


4.9 


4.9 


5.2 


5.8 


Operatives and kindred workers 


10.7 


10.6 


11.2 


11.3 


11.3 


11.2 


11.8 


11.9 


11.7 


31.8 


11.8 


Laborers (excluding farm and mine) 


27,5 


27.6 


26.7 


27.3 


26.6 


27.7 


26.4 


25.7 


27.0 


26.2 


26.9 


Service workers 


29.0 


28.6 


28.2 


28.2 


27.6 


26.7 


26.8 


26.3 


26.4 


26.3 


26.0 


Farm workers 


15.3 


14.3 


14.9 


15.3 


14.9 


15.5 


16.2 


15.7 


16.1 


15.3 


14.6 



1 Data through 1956 have not been adjusted to reflect changes in the 2 Averages based on data for January, April, July, and October, 
definitions of employment and unemployment adopted in January 1957. 

Sources: bureau of the Census and Bureau of Labor Statistics. 



84 Estimates based on article by Sophia Cooper and Denis F. 
Johnston, “Labor Force Projections for 1970-80.” Monthly Labor 
Review. February 

“This makes no allowance for possible withdrawal from the 



labor force of nonwhites who would simply give up the search 
for work under such conditions. 

M This represents about 900.000 more jobs for nonwhites than if 
the penetration rate were to remain at 1964 levels. 
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recent years if their u/nemployment rate is to be ter of providing educational and training oppor- 

brought down toward the same level as that of tunities; in part, of reducing racial discrimination 

their white fellow citizens. In part, this is a mat- in hiring. 



Table 9. Illustrative Projections op Employment op Nonwhitb Workers in 1975, on the Assumption That 
Their Share op Employment in Each Occupation Changes at the Same Annual Rate as in the 1958-64 Period 



Occupational group 


Employment, 1968 


Employment, 1964 


Hypothetical employment, 
1975 


Total 


Non- 

white 


Non- 
white as a 
percent of 
total 


Total 


Non- 

white 


Non- 
white as a 
percent of 
total 


Total 


Non- 

white 


Non- 
white as a 
percent o( 
total 


Total, all occupations 

Professional, technical, and kindred workers 

Managers, officials, and proprietors, (excluding farm) 

Clerical and kindred workers 

Sales workers 

Craftsmen, foremen, and kindred workers 

Operatives and kindred workers 

Laborers (excluding (arm and min8) 

Service workers. - - 

Farm workers 


64,000 


6,520 


10,2 


70,400 


7,480 


10.6 


88,700 


10,000 


11.3 


7,000 
6,800 
9, 100 
4,200 
8,500 
11,400 

3.600 
7,800 

5. 600 


260 

150 

390 

90 

380 

1,300 

960 

2,150 

830 


3.8 

2.3 

4.3 
2.1 
4.5 

11.3 

26.6 

27.6 

14.9 


8,600 

7,500 

10,700 

4.600 
9,000 

12,900 

3.600 
9,300 
4,400 


500 

190 

570 

140 

530 

1,520 

970 

2,410 

650 


5.8 

2.6 

5.4 

3.1 

5.8 

11.8 

26.9 

26.0 

14.6 


13,200 
9,200 
14,600 
5,800 
11, 400 
14,800 
3,700 
12,500 
3,500 


1, 180 
300 
1, 050 
290 
880 
1,900 
960 
2,960 
500 


8.9 

3.2 

7.2 
6.0 
7.7 

12.8 

26.9 

23.7 

14.2 



See notes table 7. 



Changing Occupational Requirements and Employment Opportunities 

by Age 



Much has been written about the necessity of 
increasing employment opportunities for younger 
and older workers — for younger workers because 
their rates of unemployment are higher than those 
for the remainder of the labor force, and because 
the number of young workers will increase rapidly 
in the decade ahead; and for older workers because 
of the problems they face in adjusting to the job 
requirements of a rapidly changing economy. 
This section of Part V attempts to assess the im- 
pact of the projected changes in occupational re- 
quirements on employment opportunities if each 
occupation were to have the same age distribution 
in 1975 as in 1964. 

The method used to develop the hypothetical 
estimates of manpower requirements by age pre- 
sented in this section was a relatively mechanical 
one. In brief, the 1964 age distributions of work- 
ers in broad occupational groups and in a selected 
group of detailed occupations 87 were applied to 
the projections of 1975 requirements in each occu- 
pational group (presented in Part III) and ag- 
gregated to develop a hypothetical age distribu- 
tion of civilian employment in 1975. 

Like the earlier estimates of nonwhite employ- 
ment presented in the preceding section, the illus- 
trative estimates of hypothetical occupational re- 
quirements by age should not be construed as 
representing “projections” or “forecasts.” In- 
stead, they should be viewed as representing only 

*’ See earlier section on nonwbite workers for a list of the 
occupations included. 



a hypothetical situation in which the Nation’s em- 
ployers in 1975 utilize the same age distribution 
of their occupational employment as obtained in 
1964. Such an approach, of course, does not allow 
for any changes in the age distribution which may 
have been occurring in recent years, nor does it 
allow for the possible differences in age between 
the actual 1964 age composition of an occupation, 
and that which employers might have wanted or 
accepted. 

As indicated in Part II, total manpower require- 
ments are expected to increase by more than one- 
fourth between 1964 and 1975, with some occupa- 
tions increasing and others declining. Applying 
the actual 1964 age distribution of individual occu- 
pations to the comparable projected 1975 occupa- 
tional requirements results in a hypothetical age 
distribution of 1975 employment which is some- 
what different from that of 1964. A comparison of 
the actual 1964 age distribution and the hypotheti- 
cal 1975 age distribution indicates that relatively 
fewer jobs will be available for younger workers 
and older workers. As table 10 shows, relative re- 
quirements for workers 14r-19 years of age would 
decline from 7.9 percent of the total (employed ci- 
vilian labor force) in 1964, to 7.6 percent in 1975. 
Similarly, requirements for workers age 55 and 
over would also decline, falling from 18.1 percent 
of the total in 1964, to 17.9 percent in 1975. These 
would be offset by somewhat higher proportions in 
the 25-54 age groups, as the following table shows. 
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Table 10. Age Distribution of 1964 Employment and 
Hypothetical 1975 Requirements 



Age 


Actual, 1964 


Hypothetical, 1975 


Number of workers 


70,357,000 


88,700,000 




Percent distribution 


Total, all ages 


100.0 


100.0 


14-19 


7.9 


7.6 


20-24 


10.4 


10.5 


25-34 


19.1 


19.4 


35-44 


23.0 


23.2 


46-54 


21.5 


21.4 


55-64 


13.9 


13.8 


65 and over « 


4.2 


4.1 



Source: 1964 data are computed from Special Labor Force Report No. 52, 
“Labor Force and Employment in 1964,” Monthly Labor Review, April 1965. 
1976 estimates are from the Bureau of Labor Statistics. 



The relative decline in requirements for work- 
ers 14 to 19 years of age can be attributed in great 
part to the projected decline in employment of 
farmworkers. In 1964, a relatively high percent- 
age of farmworkers were between 14 and 19 years 
of age, and as requirements for farmworkers con- 
tinue to decline, this age group will be sharply 
affected. 

The relative decline in requirements for workers 
55 years and older also apparently results from 
decreasing employment ox farmworkers. In- 
creased requirements for managers, officials, and 
proprietors, which also had relatively large num- 
bers of older workers in 1964, are not expected to 
ie great enough to offset this decline in the num- 
ber of farmworkers. 

The implications of these changing patterns of 
requirements by age emerge more clearly through 
a comparison of the age distribution of the supply 
of workers expected to be available in 1975, pro- 
jected independently by the Bureau of Labor 
Statistics. 88 Such a comparison indicates that 
some major differences could exist between the hy- 
pothetical requirements and the supply of workers 
by age. 89 

The major difference occurs in the proportion of 
workers in the youngest age groups — 14-19 and 
20-24 years of age. In both these age groups, the 
relative supply of workers in the labor force in 
1975 exceeds the requirements indicated by the 
hypothetical 1975 employment based on the as- 
sumption that the age composition of occupations 
in 1975 will be the same as obtained in 1964. As 
table 11 shows, although nearly one-fourth (23 
percent) of the projected civilian labor force may 

88 See Special Labor Force Report No. 49, “Labor Force Projec- 
tions for 1970-80,” Monthly Labor Review, February 1905. 
These projections were adjusted upwards to reflect the larger 
labor force under a 3 percent level of unemployment. 

80 It should be noted that the hypothetical 1975 age distribu- 
tion, based on civilian employment (less unemployed workers), 
Is not directly comparable to the projected 1975 age distribution 
of the civilian labor force (Including unemployed workers). How- 
ever, since the purpose of the comparison is to examine the impli- 
cations of the changing occupational structure, it was believed 
that the implications would be more clearly seen through a com- 
parison with the total supply of workers rather than with em- 
ployed workers. 



be young persons aged 14-24, the hypothetical age 
distribution of projected 1975 employment re- 
quirements indicates that less than one-fifth 
(about 18 percent) of the requirements will be for 
workers in this age group. 80 A similar, though 
smaller, difference exists for workers 25-34 years 
of age, who are expected to comprise 22 percent of 
the projected labor force compared with less than 
20 percent of the hypothetical 1975 requirements. 
Among workers in the 35-54 age groups — some- 
times called the prime working ages — the compar- 
ison shows the opposite effect — a smaller propor- 
tion of workers available (37 percent of the total 
civilian labor force) than are required (45 per- 
cent of the hypothetical requirements). In the 
remaining age groups — 55-64 and 65 years and 
older — there appears to be rough comparability in 
requirements and supply. 



Table 11. Age Distribution of 1975 Civilian Labor 
Force and Hypothetical 1975 Requirements 



Age 


Civilian 
labor force 


Hypothetical 

requirements 




Percent 


Total, all ages 


100.0 


100.0 


14-19 . 


9.7 


7.6 


20-24 


13.5 


10.5 


25-34 


22.4 


19.4 


35-44 


17.5 


23.2 


45-64 


19.5 


21.4 


55-64 


13.9 


13.8 


65 and over 


3.6 


4.1 



A number of possible implications emerge 
from these projected differences in requirements 
and supply. One possible implication is that em- 
ployers may have to lower the minimum age at 
which they hire workers for particular occupa- 
tions. Another is that industry patterns of utili- 
zation might have to change, with more young 
workers hired as aids and assistants to the rela- 
tively more scarce mature and experienced work- 
ers. Perhaps another implication might be that 
even more young workers than anticipated would 
delay their entry into the labor market in order 
to obtain the education and training needed to 
fill the available jobs. Still another might be that 
workers would have to be promoted to supervisory 
or foremen positions at an earlier age than for- 
merly. (It might also mean better opportunities 
for younger workers to advance to middle-man- 
agement positions.) 

These possible alternatives are by no means the 
only ones, and by indicating them it is not meant 
to imply that they are either desirable or likely. 
They are presented only to illustrate the possible 
implications of the changing occupational require- 
ments. 

90 It should be reiterated that actual numbers of persons in these 
and other age categories are not directly comparable, since the 
total of projected requirements excludes the unemployed workers 
which are included in the civilian labor force. 
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Changing: Occupational Requirements and Employment Opportunities 

by Sex 



In recent years, one of the most striking aspects 
of the Nation’s sharp increases in total employ- 
ment has been the relatively more rapid growth m 
employment of women than of men. Since the 
end of World War II, employment of women rose 
from 16.3 million to 24.2 million, an increase of 
48 percent — a rate of increase more than four times 
as rapid as the rate of increase for men. As a 
result, the proportion that women make up of total 
employment grew from 28 percent in 1947 to more 
than 34 percent in 1964. in the late 1950’s, how- 
ever, the rate of increase began to slow down, and 
between 1958 and 1964, employment of women 
rose only about twice as fast as employment of 
men (16 percent as compared with 7 percent). 
Thus, over the 1958-64 period, the proportion 
women comprised of total employment increased 
only from 32.7 percent to 34.4 percent. Similarly, 
only small changes in the proportion of women 
employed occurred in the broad occupational 
groups which make up total employment. 

In order to evaluate the impact of the projected 
1975 occupational requirements on employment of 
women workers, analyses similar to those described 
in the section on nonwhite workers were under- 
taken for male and female workers under two dif- 
ferent hypotheses. The first hypothesis was that 
the proportion women make up of employment in 
each broad occupational group in 1975 would be 
the same as in 1964. The second hypothesis was 
that recent (1958-64) changes in the proportion of 
women workers in each occupational group would 
continue to 1975. These hypothetical proportions 
were then applied to the projections of 1975 re- 
quirements in these occupations, and the totals 
aggregated. The resulting hypothetical estimates 
show the proportion women would make up of 
total employment in 1975, (1) if the penetration 
rates for women workers were to remain at the 
1964 level, and (2) if they were to continue to in- 
crease at the same rate as they did in the 1958-64 
period. 

The results of the above analyses indicate that 
the changing occupational requirements of the 
Nation would not have a significant effect on em- 
ployment opportunities for women, and thus would 
not require major adjustments in the labor force. 
If the proportions women comprise of each occu- 
pational group remain at 1964 levels, the changing 
occupational requirements for all workers would 
result in a 32-percent increase in employment of 
women workers— from 24.2 million in 1964 to 
32 million in 1975. This represents an average 
annual rate of increase over the 1964-75 period 
which is nearly the same as that of the 1958-64 
period. However, it does reflect a narrowing of 



the recent differential in growth rates between 
women and men workers — from 2.2 : 1 during the 
1958-64 period to 1.4:1 in the 1964-75 period. 
Nevertheless, the proportion women make up of 
total employment would rise from about 34 per- 
cent in 1964 to 36 percent in 1975. Rapid increases 
in some occupations in which large numbers of 
women are employed, such as clerical and sales, 
would be partially offset by slower-than-average 
growth in private household workers — nearly all 
women — and declines in farm workers. 

If the proportion of women in each occupation 
were to continue to increase at the 1958-64 rate 
(rather than remain at the 1964 level), the results 
would not be much different, since only small in- 
creases in the proportion took place during this 
past period. On this basis, employment of women 
would be only about 900,000 nigher than if the 
rates were to remain at 1964 levels — a difference of 
less than 3 percent. Similarly, the proportion 
women represent of total employment would be 
only slightly higher — 37 percent as compared with 
36 percent, as table 12 shows. 

Table 12. Sex Distribution op 1964 Employment and 
Hypothetical 1975 Requirements 



[In millions) 



Sex distribution 


Actual 1064 


Hypothetical, 1976 


Based on 1964 
proportions 


Based on 
1958-64 
trends in 
proportions 


Num- 

ber 


Per- 

cent 


Num- 

ber 


Per- 

cent 


Num- 

ber 


Per- 

cent 


Total, male and female.. 
Male 


70.4 


100 


88.7 


100 


88.7 


100 


46.1 

24.2 


66 

34 


66.7 

32.0 


64 

36 


66.8 

32.9 


63 

37 


Female 



A comparison of the hypothetical 1975 estimates 
of employment of women with projections of the 
civilian labor force in 1975 61 further indicates that 
employment opportunities for women workers in 
the years ahead will not be significantly altered 
by the changes in occupational requirements. As 
table 13 shows, requirements for women workers 
in 1975 (expressed as a proportion of total require- 
ments) will be roughly the same as the supply of 
women workers (expressed as a proportion of total 
civilian labor force), whether the proportions of 
women workers remain at the 1964 level or increase 
as they did in the 1958-64 period. However, this 

91 Based on “Labor Force Projections for 1970-80,” Monthly 
Labor Review, February 1965. 
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overall balance does not allow for possible differ- 
ences in age, education, training, etc., between the 
women workers required and those available. As 
the earlier sections of Part V on color and age 
showed, there may be significant differences in 
1975 in the demand and supply of all workers by 
color and age. Thus, despite the overall balance 
of requirements and supply of women workers in 
1975, the same adjustment problems as to age and 
color may exist for women as for the labor force 
as a whole. 

Furthermore, there may have to be some addi- 
tional shifts in the occupational distribution of 
female employment. The increasing competition 
with men is a very serious problem, as more and 
more men compete for jobs in occupations in which 
women have long predominated, such as elemen- 
tary and secondary school teaching, social work, 



and library work. In order to maintain the pro- 
jected rate of growth in employment, women 
workers must find employment outside the tradi- 
tional women’s occupations, particularly in the 
managerial, technical, and professional fields. 



Table 13. Sex Distribution op Projected Civilian 
Labor Force and Hypothetical 1975 Occupational 
Requirements 







Hypothetical 1975 requirements 


Sex distribution 


1975 civilian 








labor force 


Based on 1964 


Based on 






proportions 


1958-64 trends 








in proportions 


Totsd 


100 


100 


100 


Male 


63 


64 


63 


Female 


37 


36 


37 
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Appendix Table A-l. Employment in 1964 and Pro- 
jections op Employment Requirements in 1975 
Under an Assumption op 3 Percent Unemployment 



[In thousands] 



Employment 



Total labor force 

Less: Armed Forces 

Civilian labor force 

Less: Unemployment (3 percent as- 
sumed in 1975) 

Civilian employment 

Less: Agricultural employment 

Non agricultural employment 

Less: Nonagrlcultural self-employed 

workers 

Nonagrlcultural unpaid family 

workers . 

Domestics 

Nonagrlcultural wage and salary em- 
ployees, other than in households 

Difference between count of jobs and count 

of people i 

Employees in nonagrlcultural establish- 
ments (based on payroll reports) 



Actual 1964 
employment 



Projected 1975 
requirements 



76,971 

2,738 

74,233 

3,870 

70,357 

4,701 

05,590 

0,260 

594 

2,021 

56, 115 

2,041 

58, 150 



04, 100 
2,700 
91,400 

2,740 

88,660 

3,745 

84,915 

7,420 

865 

3,240 

73,390 

2,485 

75,875 



1 Most of 2 million difference between the household and nonfarm establish- 
ment surveys can be explained by conceptual differences in the 2 series. There 
were an estimated 3.1 million dual Jobholders in May 1964, whose secondary 
jobs are reflected in the payroll count but not in the household data. Partly 
offsetting this difference were about 900,000 employees on unpaid absences— 
not counted in the payroll series but included as employed in the household 
series. The remaining difference would be accounted for mainly by the 
misclassificatlon in the household survey of some officers of small corporate 
enterprises as self-employed rather than as wage and salary employees. 



Appendix Table A-2. Employment op Nonagricul- 
tural Wage and Salary Workers, by Industry, 
1964, and Projected Requirements, 1975 1 
[In thousands] 



Total 

Mining- 

Contract construction 

Manufacturing . 

Durable goods 

Ordnance and accessories... 
Lumber and wood prod- 
ucts , except furniture 

Furniture and fixtures 

Stone, clay, and glass prod- 
ucts 

Primary metal Industries.- , 
Fabricated metal products. 

Machinery 

Electrical equipment and 

supplies „ 

Transportation equipment. 
Motor vehicles and 

equipment 

Aircraft and parts 

Instruments ana related 

products 

Miscellaneous manufactur- 
ing industries 

Nondurable goods 

Food and kindred products. 

Tobacco manufacturers 

Textile-mill products 

Apparel and related prod- 
ucts 

Paper and allied products. . 
Printing, publishing, and 

allied products 

Chemicals and allied prod- 
ucts 

Petroleum refining and re- 
lated industries 

Rubber and miscellaneous 

plastic products 

Leather and leather prod- 
ucts 

Transportation and public utilities, 

Trade, wholesale ana retail 

Finance, Insurance, and real estate. 

Services and miscellaneous 

Total government 

Federal government 

State and local government.... 



Actual 1964 


Projected 1975 


Percent 


employment 


requirements 


change 


68,166 


76,875 


30 


633 


020 


(*> 


3,056 


4,190 


37 


17.259 


19,740 


14 


9,813 


11,500 


17 


247 


250 


<*) 


603 


550 


-9 


406 


510 


20 


012 


675 


10 


1,231 


1,290 


5 


1, 187 


1,460 


23 


1,606 


2,050 


28 


1,548 


2,000 


29 


1,605 


1,730 


8 


755 


800 


6 


604 


575 


-5 


369 


510 


38 


399 


475 


19 


7,440 


8,240 


11 


1,746 


1,005 


-5 


89 


80 


—10 


891 


880 


(*) 


1,302 


1,525 


17 


625 


775 


24 


951 


1,100 


10 


877 


1,125 


28 


183 


160 


-13 


434 


580 


34 


348 


350 


(*) 


3,947 


4,425 


12 


12, 132 


10, 150 


33 


2,964 


3,725 


20 


8,569 


12,275 


43 


9,595 


14,750 


54 


2,348 


2,525 


8 


7,248 


12,225 


69 



1 Projections assume an unemployment rate of 3 percent in 1975. 

*Less than 3 percent. 

Note: Because of rounding, sums of individual items may not equal totals. 
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